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PREFACE. 


THE object of the Author, in preparing the present work for the press, 
has been to supply the Medical Student with a class book on Materia 
Medica, containing a faithful outline of this department of Medicine, 
which should embrace a concise account of the most important modern 
discoveries in Natural History, Chemistry, Physiology, and Therapeu- 
"tics, in so far as they pertain to Pharmacology, and treat the subjects 
sn the order df their natural-historical relations. This order he has 
followed for many years past in his Lectures, believing it to be the most 
convenient and, on the whole, the least objectionable mode of classifying 
the objects of Pharmacology : and he is glad to find that some of the 
most eminent professors (among whom he may mention his friends 
Drs. Christison and Royle), follow a similar order in their, lectures. 
Hitherto, however, no systematic work has been published in the 
English language in which this method has been adopted’. 


It must be admitted, that, as the ultimate object of all our inquiries 
‘nto the Materia Medica is the attainment of the knowledge of the 
physiological effects and therapeutical uses of medicines, an arrange- 
ment founded on the effects and uses would be much more valuable to 
the medical student than one based on properties only indirectly related 
to those for which the agents possessing them are employed. For it would 
enable him more readily to practise on general indications, and to 
substitute one remedy for another, belonging to the same class or order. 
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a The Therapeutic Arrangement and Syllabus of Materia Medica, by J. Jchnstone, 


M.D., can hardly be regarded as constituting an exception to this statement. 
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Under this point of view, the author is fully impressed with the value — 
of a physiological or therapeutical arrangement of medicines, and, could 
it be effected, would readily acknowledge its vast superiority, considered 
in a medical point of view, over all other classifications: but he is of 
opinion that Pharmacologists are too imperfectly acquainted with the 
operation of Therapeutical agents to enable them to effect a classifica- 
tion of this kind with much success. Scarcely two medicines give rise 
to precisely the same effects; and, as we are unable to determine 
the nature of the modification produced by each, “it is impossible 
to bring the substances used in medicine under a general good 
arrangement”.” Every writer, who has attempted it, has found the facts 
hitherto ascertained insufficient for his purpose, and has, therefore, been 
necessarily obliged to call in the aid of theory: hence the so-called 
physiological classifications of medicines are in reality founded on 
the prevailing medical doctrines of the day, or on the peculiar notions 
of the writer. | 


_ Opium and mercury may be referred to in illustration of the author's 
meaning. They are substances in ordinary use, and their effects are well 
known. Yet writers are neither agreed as to the nature of the primary 
_ influence which these agents exercise over the animal economy, nor as 
to their proper position in a physiological classification. 


Thus several physicians (as Dr. John Murray‘ and Dr. A. T. Thom- 
son‘) consider opium to be primarily stimulant; some (as Dr. Cullen ° 
and Barbier‘) regard it as sedative; one (Mayer®) as both—viz., a 
stimulant to the nerves and circulatory system, but a sedative to the 
muscles and digestive organs ; another (Orfila®) as neither ; while others 
(as Muller *) call it alterative. 


» Elements of Physiology. By J. Miller, M.D.; translated by W. Baly, i. 57. 
¢ A System of Materia Medica and Pharmacy. 5th ed. 1828. Edinburgh. 

4 Elements of Materia Medica and Therapeutics. 2 vols. London. 1832. 

e Treatise of the Materia Medica. 2 vols. Edinburgh. 1787. 

f Traité Elémentaire de Matiére Médicale. 2° éd. Paris. 1824. 

< Quoted by Orfila (Toxcologie Générale). 

h Towicologie Générale. 3m° éd, 1827. 2 tom. Paris: 

i Op. cié. 
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_ Again, mercury is by several writers (as Drs. Cullen *, Chapman’, 
Young ™, and Eberle") placed in the class of sialogogues ; by many (as 
Dr. A. T. Thomson®, MM. Edwards and Vavasseur?’, and MM. Trous- 
seau and Pidoux *) among excitants ; by some (as Conradi, Bertele, and 
Horn") it is considered to be sedative; by one (Dr. Wilson Philip *) to 
be stimulant in small doses, and sedative in large ones; by some (as 
Dr. John Murray‘) it is placed among tonics; by another (Vogt) 
among the resolventia alterantia ; by one (Sundelin*) among the lique- 
facients (verflussigende Mittel) ; by the followers of Broussais (as Begin’) 
among revulsives ; by the Italians (as Giacomini’) among contra-stimu- 
lants or hyposthenics; by others (as Barbier**) among the incerte 
sedis ! ! 


The author is fully aware of the objections which some will be dis- 
posed to raise to the natural-historical and chemical details contained in 
this work. But, with due deference to the opinions of others, he thinks 
the absence of these subjects would render the present volume incom- 
plete. A knowledge of them, it is true, is not essential to the successful 
practice of our profession ; but surely a physician will not make a worse 
practitioner because he is acquainted with the natural history and 
chemistry of the agents he is employing in the treatment of disease. 
The author is not ambitious to raise into unnecessary importance these 
topics ; yet he cannot help expressing his belief, that they, who are the 
loudest in decrying the value and utility of natural history and chemistry 


E Op.cett. 

* Elements of Materia Medica and Therapeutics. 2 vols. 4th ed. Philadelphia. 1825. 
m An Introduction to Medical Literature ; art. Pharmacology. 2d ed. London. 1828. 
» Treatise on Materia Medica and Therapeutics. 2 vols. 2d ed. Philadelphia. 1825. 
PO. cit: 

P Manuel de Matiére Médicale, Paris. 1831. 

4 Traité de Thérapeutique, tom. i. Paris. 1836. 

* Quoted by Richter (Ausfiihrliche Arzneimittellehre, Bad. v. 307. 1830). 

* On the Influence of Minute Doses of Mercury. London. 1834. 

Op. eit. 

“ Lehrbuch der Pharmakodynamik. 2 Bd. 2' Aufl. Giessen. 1828. 

* Handbuch der Speciellen Heilmittellehre. 3te Aufl. Berlin. 1833. 

¥ Traite de Thérapeutique. Paris. 1825. 

* Trattato filosofico-sperimentale der Soccorst Terapeutici. Padova, 1833. 

= Op. cit. 
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to the medical practitioner, are those, for the most part, whose informa- 
tion on these points is most limited. 


The Second and concluding part of this work will contain the 
Vegetable and Animal Materia Medica, and a concise tabular view of the 
History and Literature of Pharmacology: that portion of the table 
which pertains to Oriental Medicine has been kindly undertaken by Pro- 
fessor Royle, the learned author of An Essay on the Antiquity of Hindoo 
Medicine, and of the Illustrations of the Botany of the Himalayan 


Anrmizry Pracs, Lonpon, 
Nee. 1838. 
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CORRIGENDA zr ADDENDA. 
Line. 
6 from bottom, after ‘‘ Materia,’’ insert ‘* Medica.” 
26 for ‘‘lactus,’’ read ‘ lactis.” 
14 for ‘‘insoluble,’’ read ‘‘ insoluble, or nearly so.’’ 
15 from bottom, for ‘‘ non-pyrites,’’ reud ‘‘ iron pyrites.”’ 
6 from bottom, for ‘‘ Bertholett,’”’ reud ‘‘ Berthollet.”” — 
last line of diagram, for ‘‘ Hydrated Sulphate of Potash,’’ read ‘‘ Hydrated 
Bisulphate of Potash.” 
1,col. 2 of diagram, for ‘‘ Mur. Amm.” read ‘‘ Mur. Acid.” 
18 from bottom, after ‘‘nitrogen,”’ insert ‘ or an acid of nitrogen.” 
32 for ‘‘ Ac1ipum Succinoum,” read ‘*‘ Acipum Succinicum.” 
16 from bottom, after ‘‘ of,’’ insert ‘‘ by.”’ 
16 from bottom, insert ‘‘a,’’ before the word ‘ chloride.” 
19 for ‘‘ Galls,”’ read ‘‘ Gauls.”’ 
12 from bottom, for “ Argentum,”’ read ‘‘ Argenti.”’ 
26 for ‘‘ Hydrargyri-Nitrico-Oxydum,”’ read ‘‘ Hydrargyri Nitrico-Oxydum.” 
12 for “ Binoxide,” read “ Binamide.” 
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ELEMENTS 


OF , 


MATERIA MEDICA, 
:¥ 


PROLEGOMENA. 
1. Definitions. 


Turraprevtics (Therapeia, Therapeutice, Therapeutica, from Oeparevo, I 
ure) is that branch of medicine which has for its object the treatment of 
liseases. 
_ Acotoey (Acologia, from ”Axoc, a remedy, and Adyos, a discourse) is 
hat department of therapeutics devoted to the consideration of remedies. 
REMEDIES (Remedia, from re and medeor, I heal; Ausilia medica) are 
ugents used in palliating or curing diseases. They are of two kinds— 
those acting directly, and those indirectly, on the body. 
1. ‘The remedies which act on the body directly are— 
a. Physical but imponderable agents, as light, heat, and electricity. 
6. Mechanical and surgical remedies. | 
c. Hygienic means, as diet and exercise. 
d. Pharmacological agents or medicines. : 
2.'The remedies which act on the body indirectly are those which 
yperate primarily, by the agency of the mind. Certain affections of the 
nental faculties produce alterations in the condition of the body, and 
ire, therefore, occasionally employed in the treatment of disease. These 
uffections are of two kinds, agreeable or disagreeable. 
a. The agreeable mental affections are pleasure, joy, and ecstacy. 
6. The disagreeable mental affections are pain, grief, and misery. 
PHARMACOLOGY (Pharmacology, from ®dppaxoy, a medicine, and Adyos, 
1 discourse), or Materia Medica, is a branch of acology devoted to the 
onsideration of medicines. It is subdivided into Pharmacognosia, which 
reats of simples, or unprepared medicines; Pharmacy, which teaches 
he modes of collecting, preparing, and preserving medicines; and lastly, 
Pharmaco-dynamics, which is devoted to the consideration of the effects 
und uses of medicines. 


2. Means of ascertaining the Operation of Medicines. 


In order to ascertain the kind of influence which a medicine exerts 
ver the system, we may — 
a. Examine its physical and chemical properties. 
b. Observe the phenomena caused by its contact with the animal 
body. 

a. Examination of the physical and chemical properties of a medicine.— 
Fhe sensible qualities (odour, taste, and colour) give very little insight 
nto the action of medicines; since some substances (as strychnia and. 
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quinia), which agree in these properties, disagree in the effects which 
they produce on the organism. 

The natural-historical properties (external form and structure) are of 
little value in ascertaining the operation of either mineral or animal sub- 
stances. It is well known that two dissimilar bodies may assume the 
same crystalline shape, and they are said, therefore, to be tsomorphous. 
Identity of form in the mineral kingdom depends not on the quality, but 
on the number, of the constituent molecules. 

No attemptg have been made to trace any relation between the toxicolo- 
gical or edible properties and the anatomical structure of animals. This 
has probably arisen from the comparatively small number of these beings 
which possess medicinal or poisonous properties; for we are enabled 
to employ, as food, animals of every class, from the highest to the lowest. 
Among quadrupeds and birds no species is poisonous, unless, indeed, the 
Arctic bear be an exception, whose liver is stated by Captain Scoresby 
to be deleterious.—(Fleming’s Philosophy of Zoology, vol. ii. p. 110.) 
Among fishes, molluscous animals, and insects, however, several species 
are hurtful; and it is frequently found that where one is deleterious, 
kindred species are likewise more or less so.~ Thus all the coleopterous 
insects belonging to the tribe Cantharidie (Latreille) possess blistering 
properties. 

The relations existing between natural-historical qualities and medici- 
nal effects have been attentively examined with respect to vegetables. It 
has long been supposed that those plants which resemble each other 
in their external appearances are endowed with analogous medicinal 
properties. Cesalpinus was, according to Dierbach, the founder of 
this doctrine; though Decandolle regards Camerarius as the first who 
clearly announced it. Linneeus says, “ Plante: que genere conveniunt, 
etiam virtute conveniunt; que ordine naturali continentur, etiam virtute 
propius accedunt; queque classe naturali congruunt, etiam viribus 
quodammodo congruunt.”—(Philosophia Botanica, ed. 4ta. p. 278.) I 
may also refer to Isenflamm, Wilcke, Gmelin, Jussieu, and Barton, as 
other supporters of this opinion. But the most important writer in favour 
of it is Decandolle, who, in 1804, published his Essai sur les Propriétés 
Meédicales des Plantes ; a second edition of which appeared in 1816. In 
the year 1831, we had another interesting treatise on the same subject by 
Dierbach. (Abhandlung uber die Arz eneikrifte des Planzen, vergleichen 
mit threr Structur und ihren chemischen Bestandtheilen.) There are 
other writers, however, who deny altogether the possibility of judging of 
the virtues of plants by their exterior forms and botanical characters. Of 
these I shall refer to one only, namely, Gleditsch (De Methodo botanicd 
dubio et fallaci virtutum in plantis indice, 1742.) 

It must be admitted that vegetable substances owe their peculiar quali- 
ties to the structure and consequent action of the organs producing them ; 
and, therefore, that alterations in the structure of an organ, are attended 
with corresponding alterations in the qualities of its products. It conse- 
quently follows that the medicinal qualities of plants should accord with 
their classification in natural families. That they do so to a certain ex- 
tent is fully ascertained by numerous facts. If one vegetable species 
serve as nutriment for either animal or plant, we frequently observe that. 
other species of the same genus, or even of a different genus but of the 
same family, are also adapted for a like use; while, on the other hand, if 
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any particular species be injurious, neighbouring species are likewise 
more or less so. Experience has fully proved thatin a very large number 
of instances there exists an analogy between the exterior forms and the 
medicinal properties of plants, so that we can sometimes predict the 
active principle and mode of operation of a vegetable, merely by know- 
ing to what part of a natural arrangement it properly belongs. Crucifere 
(fig. 1), for example, present the greatest uniformity in their botanical, 
reaver: _ chemical, and medicinal characters. They contain a 
. volatile acrid principle, which renders them stimu- 
lant; and having been employed ‘successfully in 
scurvy, are frequently termed anti-scorbutics. The 
Labiate (fig. 2), which constitute, perhaps, the most 
natural family of the whole vegetable kingdom, con- 
tain a bitter resinous, or extractive matter, and an 
etherial, aromatic, or volatile oil; which two princi- 
ples, mixed in different proportions, are found in 
all the species, to which they communicate tonic and 
carminative properties. Neither Crucifere nor Labiate contain a single 
unwholesome or even suspicious species. In Coni- 
fere (fig. 3) we find the different species pervaded 
with an oleo-resinous juice, in consequence of which 
they possess stimulant properties.—Many other fami- 
lies might be quoted to the same effect, and, therefore, 
we admit as a general rule, that plants of similar struc- 
ture possess similar medicinal qualities. 
We are obliged, nevertheless, to admit the exist- 
Fe hs Federacen, °Ne?. of numerous exceptions. There are many 
’ families, the plants of which appear to possess the 
greatest botanical affinity for each other, but which are endowed with 
Fic: 3. very dissimilar remedial properties. Umbellifere (fig. 4) 
| is an example of this. The root and leaves of Daucus 
Carota are wholesome and nutritive, but the analogous 
parts of Coniwm maculatum are highly poisonous. In 
some cases we even find plants of the same genus differ- 
ing considerably in their medicinal properties. I need 
only mention in proof, Cucumis Melo and Cucumis Colo- 
cynthis. Ifwe are to believe the statements of credible 
writers, even Graminee, which Decandolle declares to 
be “la famille la plus naturelle,” contains more than one 
exception to the general statement in question. For 
the most part the plants of this family are farinaceous 
and nutritive. “None,” says Dr. Lindley (Natural 
System), “are unwholesome in their natural state, with 
the single exception of Lolium temulentum (fig. 5), a com- 
mon weed in many parts of England, the effects of which 
are undoubtedly deleterious, although perhaps much ex- 
aggerated.” I may remark, however, that several other 
grasses have been asserted to be unwholesome. Loudon 
(Encyclopedia of Plants, p. 64) tells us that the seeds 
_ of Bromus mollis bring on giddiness in the human species 
Picea vulgaris and quadrupeds, and are fatal to poultry. The root of 
(Nees ab Esenbeck.) Bromus purgans is said to be used in Canada as an 
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emetic, in doses of forty grains. Bromus catharticus, a Chilian plant, 
has a thick root, which is said to act as a purgative.—(Dictionn. de Ma- 
Fies4. tiere Médic. par F. V. Merat et — 
rie asPTOA Tr GIR a. A.J. De Lens, tom. 1. p. 672.) 
Spin Ss Jae Humboldt (Voyage, t. 1.) tells us 
8 seater See ic Cee that Festuca quadridentata (fig. 
GE | eBRdg/ 7 ——‘6) is very poisonous, and even 
iy a SIE fatal to animals. Perhaps this 
may be the grass described by — 
some under the name of Cara- 
poucha, and which by others 
has been called Carapullo. Fre- 
zier, in his Voyage to the South 
Sea and along the Coasts of Chilt 
| and Peru, in the years 1712, 
1713, and 1714, says, in speak- — 
ing of Lima, “ There is an herb 
called Carapullo, which grows 
like a tuft of grass, and yields an ear, the decoction of which makes such 
as drink it delirious for some days. The Indians make use of it to dis- 
cover the natural disposition of their children. All the time when it has 
its operation, they place by them the tools of all such trades as they may 
follow,—as by a maiden, a spindle, wool, scissars, cloth, kitchen furniture, 
&c.; and by a youth, accoutrements for a horse, awls, hammers, &c.: and 
that tool they take most fancy to in their delirium, is a certain indication 
of the trade they are fittest for,—as I was assured by a French surgeon, 
_ who was an eye-witness of this verity.” 

In the family Solanee we meet with other exceptions. Compare the 
fruit of Capsicum annuum with that of Atropa Belladona. I might select — 
many other instances (as from the family Leguminose), to the same effect, 
but shall content myself with the examples already adduced, as sufficiently 
warranting the assertion that, in the present state of science, botanical 
affinities cannot be confidently relied on by the medical practitioner for 
determining the effects of remedial agents. I do not, therefore, agree 
with Dr. Lindley (Natural System, 2nd edit. p. viii.), that “a knowledge 
of one plant is a guide to the practitioner, which enables him to substitute 
with confidence some other plant that is naturally allied to it.” As a general 
rule we may admit, that plants of the same family agree in the nature 
of their medicinal operation, but to this there are many remarkable excep- — 
tions, which diminish, though they do not absolutely destroy, its utility in 
practice. Furthermore, it deserves especial notice that certain vegetable 
families whose structure is most dissimilar, possess analogous properties: 
as Melanthacee and Ranunculacee. 

In some instances the exceptions are perhaps only apparent, and arise 
from our imperfect. acquaintance with the affinities or structure of plants. — 
We can readily imagine, that a slight and almost imperceptible difference 
in the structure of the nutritive organs of two plants, may be the cause of 
a trivial difference in the chemical composition of their products. But 
organic analysis has shown us that a very inconsiderable difference in the 
combining proportions of the elements of organic substances is sometimes 
attended with important differences of medicinal activity. | 

The chemical properties of medicines may occasionally assist us in 


m £5 
“S a 


Feniculum vulgare. 


MEANS OF ASCERTAINING THE OPERATION OF MEDICINES. 9) 


Fig. 5. determining the influence which these bodies 
have over the organism. For we sometimes find 
that substances possessed of similar chemical 
qualities operate in an analogous manner on the 
system. Thus sulphuric, nitric, and hydrochloric 
acids, act very much alike; so also do potash and 
soda. But these analogies are not common, and 
we frequently meet with substances whose che- 
mical properties are similar, but whose medicinal 
qualities are most incongruous, as in the case of 
baryta and strontia; and of quinia and morphia: 
while, on the other hand, bodies whose chemical 
properties are exceedingly unlike, sometimes act 
inavery analogous manner ; for example, manna 
and bitartrate of potash. 

The properties of bodies are so completely 
altered by chemical combination, that it is in 
most cases difficult to form a correct opinion as 
\ to the action of a compound medicine, merely by 

; knowing the nature and proportion of its con- 
stituent parts. Many metals, however, offer ex- 
ceptions to this statement: thus all compounds 
into which arsenicum enters as a constituent are 
poisonous, "and act alike on the organism. 

b. Observation of the effects caused by the ap- 
plication of medicines to the animal body. On ani- 
mals generally.—Some have examined the action 
of medicines on dead animal tissues, and drawn 
inferences therefrom as to the operation on the 
living organism. This mode of proceeding was 

| adopted by Dr. Adair Crawford—(An Ezperi- 

| i | mental Inquiry into the effects of Tonics and other 

Medicinal Substances, 1816.) But it is admis- 

\Y/ __ sible only for those remedies whose action is either 

\ mechanical or chemical; and, therefore, with re- 

spect to the greater number of our remedial means, 
it is useless. 

The examination of the effects of medicines on 
living animals is a much more valuable and im- 
portant mode of investigation; for it may be 
asserted, as a general rule, that a substance which 
is poisonous to one species is more or less so to 
all classes of animals; and, in a considerable 
number of instances, its action is of the same 
nature or quality, though usually very different 
in degree, and modified by the variations in the 
developement of the several organs and functions. 
It has indeed been stated that many substances 
which are poisonous to man are imnocuous to 
animals, and vice versd. 'That this statement is 
wholly untrue, I will not venture to affirm, but I 
feel convinced it is an exaggerated one; and I 
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believe, with Dr. Christison (Treatise on Poisons, 3rd ed. p. 65,) that “if the 
subject be studied more deeply, the greater number of the alleged diversi- 
ties will prove rather apparent than real.” 

The animals employed for the purpose of ascertaining the operation of 
medicines are, ordinarily, the dog and the rabbit, and, occasionally, the 
cat and the horse. The dog and cat are supposed to be “affected by — 
almost all poisons exactly in the same way as ourselves,” (Christison, 
p- 64;) yet they offer some peculiarities deserving of notice, especially in | 
the case of narcotics. Their brains being much less developed than the © 
cerebral organ in man, we naturally look for some diversity in the action 
of substances whose influence is principally directed to this viscus. © 
Charvet, in describing the effects of opium (De l’action comparée de [ Opium, © 
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p- 164,) observes, that from this inferior developement, the brain of the dog 

“is not so liable to sanguineous congestion, and when this condition is 
observed, it is not very intense—stupor is the only symptom of it ; never 
coma, loss of consciousness, nor profound sleep.” I have observed that 
the root of monkshood does not act precisely alike on rabbits and dogs. 
In the latter, one of the most remarkable symptoms of its operation is 
diminution of feeling; in the former, the function of feeling is much less 
obviously affected, but we observe more evident paralysis of the hind 
extremities. Differences of this kind are to be expected, since they 
are connected with unequal developement of the nervous system. As 
rabbits and horses cannot vomit, irritant poisons when administered to 
them cannot act as emetics. The skin of horses is more susceptible 
than the human integument of the action of turpentine. On the other 
hand, certain agents, whose operation on the human body is most ener- 
ectic, have, comparatively, very little effect on the horse—as colocynth, 
briony, and jalap.—(Moiroud, Pharmacologie Vétérinaire, pp. 269 and 
274.) 

On man.—The action of medicines on the dead human body, or on 
_parts separated from it, as the blood recently drawn from the veins, has 
been examined, with the view of learning the operation of these agents 
on the living body. It may be of assistance to us in ascertaining either 
the mechanical or chemical action of substances ; but as the greater num- 
ber of medicines act only on the living body, and quite independently of 
any known mechanical or chemical.influences, this mode of investigation 
is of very limited value. 

In ascertaining the action of remedial agents on the. living body, 
it is necessary that we examine their influence both in healthy and 
diseased conditions. For, by the first we learn the positive or actual power 
of a medicine over the body ; while by the second, we see how that power 
is modified by the presence of disease. Moreover, in the latter condition 
we sometimes discover remedial influences which our knowledge of the 
effects of medicines on the healthy body could not have led us to antici- 
pate. The beneficial operation of arsenious acid in agues, or in lepra, 
could never have been inferred: from any experiments made with this 
substance in health merely ; nor could we have formed a correct estimate 
of the effects and proper dose of opium by employing it in tetanus, nor 
by using mercurials in fever. The homeopathists assert, and with truth, 
that the study of the effects of medicines in the healthy state is the only 
way of ascertaining the pure or pathogenetic effects of medicines—since 
when we administer our remedies to invalids “the symptoms of the 
natural disease, then existing, mingling with those which the medicinal 
agents are capable of producing, the latter can rarely be distinguished 
with any clearness or precision.”— (Hahnemann’s Organon, translated by 
C. H. Devrient, p. 199.) 


3. Mode of Action of Medicines. 


The production of effects by the application of medicines to the living 
body, depends on the existence of two classes of powers or forces ; the one 
in the medicine, the other in the organism. : 

1. Active forces of Medicines—Bodies act on each other in one or 
more of three ways, viz.: mechanically, by their weight, cohesion, exter- 
nal form, and motion ; chemically, by their mutual affinities ; and dynam- 
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cally, by agencies which are neither mechanical, nor chemical merely. . 
Hence we may examine theactions of medicines under the three heads of © 


mechanical, chemical, and dynamical. 


a. Mechanical—tThe alterations of cohesion, of form, of relative posi- — 


tion, &c. caused by medicines, are denominated their mechanical effects. 
They are frequently attended or followed by organic changes; conse- 
quently, a medicine, whose action is simply mechanical,: may produce 
two classes of effects—the one mechanical, the other vital; and the 
whole of its operation may be denominated mechanico-vital. 

Muller (Elements of Physiology, translated by Baly, p. 59) considers 
that mechanical agents may give rise to chemical changes in the tissues. 
“‘Mechanical influence in frictions,” he observes, “acts under certain 
circumstances as a vivifying stimulus; it has this effect, probably, by 
inducing in the composition of the tissues, slight chemical changes, as a 
consequence of which the affinity of the tissues for the general vital 
stimuli already in the organism is increased.” 

Formerly most of the articles of the Materia Medica were supposed to 
act on the organism mechanically merely. “I doubt not,” says Locke, 
“but if we could discover the figure, size, texture, and motion of the 
minute constituent parts of any two bodies, we should know, without trial, 
several of their operations one upon another, as we do now the properties 
of the square or a triangle. Did we know the mechanical affections of 
the particles of rhubarb, hemlock, opium, and a man, as a watchmaker 
does those of a watch, whereby it performs its operations, and of a file, 
which, by rubbing on them, will alter the figure of any of the wheels, we 
should be able to teil before-hand that rhubarb will purge, hemlock kill, 
and opium make a man sleep.”—(Essay concerning Human Understanding, 
book iy. chap. 3.) These mechanical notions of Locke harmonized 
well with those of the catromechanical or iatromathematical sect of the 
age in which he lived ; a sect which ranked amongst its supporters Borelli 
(its founder,) Bellini, and others, in Italy ; Sauvages, in France; and Pit- 
cairn, Keill, Mead, and Freind, in England. The functions of the body, 
the production of diseases, and the operation of medicines, were explained 
on mechanical principles. The action of stimulants, for example, was 
supposed to depend on the pointed and needle-like form of their particles, 
and the operation of emollients on their globular form.—(Sprengel, Hist. 
Médec. by Jourdan, t. 5, p. 131, et seg.) I need hardly say, the existence 
of particles with the peculiar shapes assumed, is quite imaginary; and, 
indeed, if, for the sake of argument, we assume their existence, the action 
of medicines is, notwithstanding, quite inexplicable. We can, indeed, 
easily believe that a ball of glass may be swallowed with impunity, and 
that the same substance, reduced to’the form of a coarse powder, might 
‘eause lvitation by the mechanical action of the angular particles on the 
tender alimentary tube ; but we could not, on this hypothesis, explain 
why one medicine acts on one part of the body, and a second on another 

art. 
2 There are very few medicinal agents now in use whose remedial effi- 
cacy can be solely referred to their mechanical influence. Indeed, several 
of the processes to which medicines are subjected before they are admi- 
nistered, have for their principal object the prevention or diminution of 
this influence. Among the medicines still employed, on account of their 
mechanical action, are the hairs of the pods of Mucuna pruriens, quick- 
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silver, and, perhaps, powdered tin; the first and the last are used as 
anthelmintics—the second, to overcome intus-susception, or intestinal 
invagination. 

6. Chemical.—If substances, having powerful affinities for organic mat- 
ter, be applied to the living tissues, they first destroy the life of the part, 
and then enter into combination with one or more constituents of the 
tissues: such substances are termed caustics. But the destruction of 
life in one part is attended with alterations in the vital actions, and the 
production of inflammation in surrounding parts; so that the chemical 
action of caustics is attended by both chemical and vital effects, and the 
whole of their operation may be denominated a chemico-vital process. 

If the energy of the affinity of caustics for organic matter be diminished, 
as by diluting them, the vital powers are sometimes enabled to resist the 
production of any immediate chemical change, and the life of the part is 
consequently preserved. The caustic, then, operates at first as a mere 
uritant, and causes alterations of vital action only. In this case the 
active force is still supposed to be affinity; that is, the particles of the 
caustic are presumed to have a tendency to unite with those of the orga- 
nised tissues; but the union being resisted by the vital powers, a new 
action is set up which constitutes the changes or effects before referred 
to. The long-continued application, however, of these weak chemical 
agents, will gradually effect slight changes in the composition of the 
tissues without producing the death of the altered parts. These organic 
alterations of a living part are of course attended by the production of 
morbid actions. 


Chemical changes are sometimes produced in the secretions of distant 


parts by the internal use of certam agents. ‘Thus the qualities of the 
urine are modified by the administration of acids or alkalis. Do these 
modifications or changes depend on the chemical influence of the sub- 
stances swallowed? or on some other kind of influence which these 
agents exert, either directly or indirectly, over the secreting organs? 
Neither explanation is without difficulties; but I conceive the first to 
present the fewest. It cannot be denied that when either alkalis or acids 
are swallowed, they pass out of the system, in part at least, by the 
kidneys; and that in the urine they possess their usual chemical proper- 
ties, modified by the presence of any substances with which they may 
have united. Moreover, the qualities which they impress on the urine 
-are similar to those which they produce when added to this secretion after 
its evacuation from the bladder. Thus, by the internal use of alkalis, it 
has been found that the natural acidity of the urine may be destroyed, and 
an alkaline: quality substituted for it: the same condition of urine is pro- 
duced by the addition of alkalis to this fluid out of the body. Again, the 
internal use of soda or magnesia may give rise to the appearance of white 
‘sand (phosphates) in the urine: now the same kind of deposit may be pro- 
duced in healthy urine by the addition of a few drops of an alkaline solution 
toit. Furthermore, by the administration of acids (sulphuric or hydro- 
chloric), phosphatic deposits are diminished or entirely prevented, while 
the employment of alkalis promotes them. Now this influence of acids is 
probably, in part at least, chemical, since we find that a few drops added 
‘to urine which contains these deposits, dissolves them. In other words, 
as the modifications which acids and alkalis produce in the condition of 
‘the urine are precisely those which we might expect from the known 
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chemical properties of these bodies, it is more rational to refer these 
modifications to influences the nature of which we can understand, than 
to those which are incomprehensible. 

Do substances (such as acids, alkalis, and metallic salts) which are ~ 
known to possess affinities for the constituents of the blood and of the — 
tissues, exercise those affinities in their passage through the system? and 
are the constitutional effects of those substances referrible to chemical 
influences? It is impossible to give satisfactory answers to either of © 
these questions. We cannot deny the chemical influence of these agents; — 
but we are hardly authorised to ascribe the whole of their effects to it. — 
The truth is, that the facts on which we are required to form our opinion 
are too few to enable us to draw any accurate or precise conclusions. — 
By the internal use of madder, the bones and some other parts become : 
coloured ; and the long continued employment of the nitrate of silver gives 
rise occasionally to a deposit of silver under the skin. But with two or — 
three exceptions of this kind, no chemical changes in the living tissues or ~ 
organs are obvious, and we have no right, therefore, to assume that any ~ 
exist. For when external agents are taken into the system, they become — 
subject to a superior power, and are no longer at full liberty to obey the ~ 
ordinary laws of affinity. It must be some power superior to that recog- — 
nized in chemical operations which prevents the action of the gastric — 
juice on the stomach during life. 

Miller, (Elem. Phys. p. 58, et seg.) however, ascribes the operation — 
of most external agents to their chemical influence. Vital stimuli, (a ~ 
certain degree of external heat, atmospheric air, water, and nutriment,) 
he observes, “do not merely produce a change in the composition of the 
organic structures, and stimulate by disturbing the balance in the system, » 
but renovate the tissues by entering, in a manner indispensable to life, 
into their composition.” On the other hand, all agents of this kind, as 
well medicinal substances as caloric, electricity, and mechanical influ- 
ences, “may, when their action is excessive, have the very opposite of a 
vivifying effect, by producing such a violent change in the organic matter, — 
that the combinations necessary to life cannot be maintained.” “ A great 
number of substances are important as medicaments, from producing a 
chemical change in the organic matter, of which the result is, not an ~ 
immediate renovation of material and increase of vital force, but the 
removal of that state of combination of the elements which prevented © 
healthy action, or excited diseased action; or the chemical change pro- 
duced is such as to render the organ no longer sensible to a morbid - 
stimulus; or it is such that certain apprehended destructive changes in ~ 
its composition are no longer possible, as in the antiphlogistic plan of 
treatment; or, lastly, these substances produce a change in the nutritive — 
fluids. Such substances are alteratives. By these remedies an organ 
morbidly changed in composition cannot be rendered sound by, as it 
were, a chemical process, but such a slight chemical change can be pro- 
duced as shall render it possible for nature to restore the healthy consti-_ 
tution of the part by the process of nutrition. These remedies, again,” 
may be divided into two principal kinds, according as they act chiefly on ’ 
the nervous system, or on the other organs dependent on that system. — 
Among those of the first kind, the most important are the so-called 
narcotics; those of the latter kind comprehend the numerous medicines 
which exercise their action on diseases in other organs. ‘These remedies 
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also, by removing the obstacles to cure, become indirectly vivifying or 
renovating stimuli ; and they may themselves, by disturbing the balance 
in a part, produce symptoms of irritation. If used in excess, they either 
give rise to the injurious effects of the heterogeneous stimulants, or, by 
imducing a sudden change of composition, annihilate the vital force, as 1s 
the case with the narcotics. Since, however, such alterative medicines 
affect the composition of an organ each in its own way, one alterative 
may, after a time, lose its influence, as it were, by saturation, while the 
organ may still be susceptible of the influence of another. A great num- 
ber of the instances of habituation are referrible to this cause.” 

Such are the statements, as to the operation of medicines, made by one 
of the first physiologists of the age. They deserve careful and attentive 
examination. But however plausible they may appear, the student is not 
to be unmindful that, for the most part, they are opinions merely, and. 
that the chemical changes in the tissues, so frequently referred to, have 
not been as yet demonstrated by chemical analysis. Furthermore, I 
would refer those who are desirous of becoming acquainted with the 
arguments which have been adduced against the chemical action of 
medicines on the system, to Vogt’s Pharmakodynamik, bd. i. p. 9, et seq. 
The only chemical change which this author will admit medicines to be 
capable of producing, is that which takes place in the parts to which they 
are applied. 

c. Dynamical—The above-mentioned mechanical and chemical in- 
fluences are considered by many writers insufficient to explain the effects 
caused by the greater number of the articles composing our Materia 
Medica; principally on the ground that substances which exercise a 
most potent influence over the organism, frequently do so without pro- 
ducing any obviously mechanical or chemical changes in the condition 
of the body. A third mode of operation has, therefore, been admitted, 
which is unattended with any recognizable changes of form or of 
composition. 

In the inorganic kingdom we have also evidence of an influence 
which cannot be denominated either mechanical or chemical. The com- 
munication of magnetical and electrical properties to iron by mere 
contact with another body, without the production of any change of form 
or of composition, either of the iron itself or of the imparting body, is 
an example of this. Now to influences of this kind the term dynamical 
has been applied; and in several pharmacological works, (among which 
are Burdach’s System der Arzneymittellehre, C. H. KE. Bischoff’s Hand- 
buch der Arzneimittellehre, and Vogt’s Lehrbuch der Pharmakodynamik), 
it is employed to indicate those influences of medicines over the organism 
which are ascribable to neither mechanical nor chemical causes. 

Some have attempted to account for the action of medicines on elec- 
trical principles. All bodies, says Bischoff, (ap. cit. bd. i. p. 158,) by 
contact with each other, act as electrics, without, however, necessarily 
undergoing any chemical changes. Therefore, when a medicine is 
applied to the organism, its action is electrical (p. 162.) But though, 
says this writer, a medicine may produce electrical without chemical 
changes, yet the reverse of this does not hold good, for no chemical 
changes can occur without the production of alterations in the electrical 
condition of bodies (p. 163) ; and, consequently, the operation of caustics 
is an. electro-chemical process. | 
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In some few instances the effects of medicines are analogous to those © 


of electricity. Thus the instantaneous death caused by hydrocyanic — 
acid is something like an electrical phenomenon. “ A drop of acid, © 
mixed with a few drops of alcohol,” says Magendie, “ when injected into ~ 


the jugular vein, kills the animal instantly, as if he had been struck by 
lightning.”—(Formulaire, 8™° ed. p. 174.) The same physiologist has 
compared the convulsive shock, caused by the Upas Tieuté, “to that 
which takes place when a current of galvanic fluid is directed along the 
spinal marrow of an animal recently killed.”.—(See Orfila’s Toxicologie 
Générale.) Again, “ If an animal be touched whilst under the action of 
this substance [extract of nux vomica,|] it experiences a commotion 
similar to that of a strong electrical shock; and this takes place every 
time the contact is renewed.”—(Formul. p. 5.) These phenomena deserve 
especial notice in relation to the suggestion of Dr. Faraday, (British 
Annals of Medicine, for Feb. 24, 1837,) that the agent or source of the 
animal portion of the nervous system may be electricity. 

2. Vital force of the Organism.—The peculiar properties possessed 


' 


by living beings are two in number; namely, a capability of receiving ~ 


impressions, and a capability of contracting—that is, of executing certain 
motions when the requisite impression has been made. The first has 
been denominated latent or organic sensibility; while the second has 
been termed énsensible or organic contractility. 'These two properties, 
observes Adelon (Physiologie de THomme, 2° ed. t. iv. p. 565,) are reduci- 
ble to one (sensibility ;) for to feel is to change the mode of existence, in 
consequence of an impression—that is, it is to move in a way that is 
neither physical nor chemical. But as Mr. Grainger (Observations on 
the Structure and Functions of the Spinal Cord, p. 105,) has justly 
observed, “ Organic sensibility is not sensibility of any kind; but a 
capability possessed by certain nerves (the incident) of receiving and— 
transmitting the impressions of physical agents to the true spinal cord ; 
which organ, by its peculiar power, excites muscular contraction through 
the medium of the reflex nerves.” He proposes, therefore, to call it 
excitability (p. 127 ;) and suggests “that the contraction required for 
the nourishment and support of plants is the result of an excited action, 
effected by a structure analogous in its office, though differing in its 
physical character, to the true spinal (and, I believe, sympathetic) system 
of the animal kingdom.”—(P. 131.) 

Vital properties have by some been ascribed to organic structure, by 
others to a distinct internal principle called Life or the Vital Force. 
For an account of the opinions of writers on this subject I must refer to 
Barclays “Inquiry concerning Life and Organization,’—as the subject 
hardly falls within the scope of a work on Pharmacology. 


4. Physiological Effects of Medicines. 


The primary or physiological effects of medicines may for convenience 
be divided into such as are /ocal, or those that occur in the part to which 
the agent is applied ;—and into those that take place in distant organs, 
and which by way of distinction we denominate remote effects. 

1. TortcaL or Locat EKrrects.—These are of three kinds :— 

a. Mechanical or Mechanico-vital effects, as those caused by the 
hairs of the pods of Mucuna pruriens,—by demulcents,—by adhesive 
plaster, &c. 
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b. Chemical or Chemico-vital effects, as those produced by the agents 
denominated caustics. The constituents of the tissues on which the 
caustics expend the energy of their affinities are principally water, 
albumen, fibrin, and gelatine. Water constitutes four-fifths of the weight 
of the animal tissues and without it, they are wholly insusceptible of 
vitality, except in the case of some of the lower animals. — (Muller’s 
Elem. of Physiol. p. 7.) Hence, therefore, agents like sulphuric acid, 
which powerfully attract water, act.as caustics. Substances which either 
coagulate liquid albumen, as the mineral acids and alcohol, or which 
dissolve solid albumen, fibrin, and gelatine, as the alkalis, are also 
powerful caustics. Many salts, as bichloruret of mercury, sulphate of 
copper, acetate of lead, and chloruret of zinc, form new compounds when 
placed in contact with the organic principles just referred to: they also 
are caustics. As a preliminary to the production of the chemical changes 
here mentioned, the caustic must destroy the life of the part. Lastly, 
around the cauterized parts inflammation is set up. 

c. Vital Effects.—The effects placed under this head are those which 
are unaccompanied by any obvious mechanical or chemical changes. 
As examples we may select two kinds—the vascular and nervous. 

_ The vascular effects are those caused by the agents termed irritants or 
acrids, as cantharides, savine, gamboge, croton oil, &c. ‘They are, pain, 
heat, redness, and the other phenomena of inflammation. 

The nervous effects are numbness, tingling, pricking, and sometimes 
paralysis, without necessarily any redness or other obvious change in the 
vascular conditions of the part. When a few drops of the tincture of the 
root of aconite are applied to a delicate part of the skin, as the inner sur- 
face of the lips, numbness and tingling are speedily experienced. The 
most powerful effects are produced by the Aconitum ferox, a native of 
Nepal, and used as a poison under the name of Bish or Bikh. Some years 
ago, at the request of Dr. Wallich, I undertook a series of experiments 
to determine its effects, (see his Plante Asiatice rariores). I found 
that one drop of the alcoholic tincture of the root applied to the tongue, 
caused, within ten minutes, intense numbness in the tip of that organ, 
and also in the lips, with a sensation as though the soft palate and uvula 
were relaxed and rested on the tongue. ‘The latter symptom continued 
for about 15 minutes only, but the numbness and tingling endured for 
18 hours. 

2. Remote Errects.—These are of two kinds, chemical and vital. 

a. Chemical effects.—Vogt (Pharmakodynamik, bd. i. p. 15) denies that 
any remote chemical effects can be produced. But for the reasons 

before detailed, I regard the alteration in the qualities of the urine, by 
the internal use of acids or alkalis, as the effect of chemical influence. 
‘Moreover, the deposition of silver under the skin by the exhibition of the 
‘nitrate, and the colour communicated to bones by the use of madder, 
‘seem to show that even solids may undergo chemical changes by the 
internal employment of medicines. 
« 6. Vital effects—The functions of remote parts are affected by medi- 
-cines, as when narcotics or diuretics are exhibited:—The former act on 
the brain, the latter on the kidneys. Inflammation even may be set up 
in a distant organ,—as of the bladder, by the use of cantharides. 
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5. Absorption of Medicines. 


Proors.—The particles of most medicinal substances, when applied to — 
the living body, become absorbed and pass into the circulation. ‘Two — 
facts prove this, viz., the disappearance of certain substances from a shut — 
cavity into which they had been introduced,—-and the detection of medi- 
cinal particles in the blood, secretions, or solids of the body. | 

‘a. Disappearance from a shut cavity.—Drs. Christison and Coindet 
found that four ounces of a solution of oxalic acid injected into the peri- 
toneal sac of a cat, killed the animal in fourteen minutes. On a post-mor- 
tem examination, although none of the fluid had escaped by the wound, 
they found scarcely a drachm remaining.—(Hdin. Med. and Surg. Journ. 
xix. 335). 

b. Detection in other parts of the body.—Tiedemann and Gmelin 
(Versuche uber d. Wege auf welchen Substanzen aus dem Magen u. Darm- 
kanal ins Blut gelangen. 1820) have detected the following substances in 
the blood of animals to whom those agents had been administered: cam- 
phor, Dippel’s oil, musk, indigo, rhubarb, lead, cyanuret of potassium, 
sulphocyanuret of potassium, iron, mercury, baryta, and alcohol. By 
other experimenters, asafcetida, sal ammoniac, iodine, hydrocyanic, 
and sulphocyanic acids, &c. have been found. (For authorities consult 
Magendie’s Elementary Compendium of Physiology, and Christison’s 
Treatise on Poisons). 

In the solids of the body several substances have been recognized: 
for example, madder in the bones, silver in the skin, copper in the liver, 
lead in the liver, spinal cord, and muscles, mercury in various parts, &c. 

In the secretions various medicinal agents have been recognized.—_ 
Thus, in the cutaneous secretions, mercury, iodine, sulphur, the odorous 
matter of musk, of garlic, and of onions, and other substances, have 
been detected ;—in the breath, several substances have been recognized 
by their odour; for example, camphor, alcohol, ether, phosphorus, 
asafcetida, sulphur, the odorous matter of garlic, and of onions, &c. 
The milk sometimes acquires purgative properties, in consequence of the 
employment of purgatives (senna, for example) by the nurse. Bitters, 
indigo, iodine, and madder, have also been distinctly recognized in it. 
In the urine so many substances have been discovered, that it will be most 
convenient to exhibit them in a tabular form. ‘The following is taken 
principally from the experiments of Drs. Wohler and Stehberger, as men- 
tioned by the late Dr. Duncan (Supplement to HdinburghDispensatory, 1829.) 


SUBSTANCES WHICH PASS OFF BY THE URINE. 


(A) UNCHANGED, OR NEARLY SO. 


Salts. 
Carbonate of potash. Sulphuret of potassium. Tartrate of nickel and 
Nitrate of potash. Ferro-cyanuret of potassium] potash. 
Chlorate of potash. (in 66 minutes.) Borax. 
Sulpho-cyanuret of potassium. | Silicate of potash. Chloruret of barium. 
“opt Colouring Principles. 
ndigo . . . Red radishes. 
Madder ‘ peal etal a Mulberry. 
Rhubarb (in 20 minutes.) Black cherry (in 45 minutes.) 
Gamboge. ° Cassia Fistula (in 55 minutes.) 


Logwood (in 25 minutes ) Elder rob (in 75 minutes.)- 


& 
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Odorous Principles somewhat altered. 


Oil of turpentine. Asafeetida. Narcotic principle of 
juniper. Garlic. Amanita muscaria 
Valerian. Castoreum. Asparagus {Cullen.) 
Saffron. Opium. 
Other Matters. 
Astringency of Uva ursi (in 45 minutes.) Oil of almonds (Bachetonz.) 


_ (B) IN a4 STATE OF COMBINATION. 


Sulphur, as sulphuric acid and sulphuretted hydrogen. 
Iodine, as hydriodic acid or ioduret. 

Oxalic 

Tartaric 

Gallic (in 20 minutes) Acids, appear in combination 
Succinic 

Benzoic 


(C) In a DecomposED STATE. 


Citrate 
Malate j 
Acetate 
Sulphuret of potassium changed, in a great measure, into the sulphate of potash. 


Tartrate ] 


of potash, or soda, are changed into the carbonate of the same alkali. 


If the accounts published respecting the 
Amanita muscaria (fig. 7) be correct, its effects 
Qe most extraordinary. A variety of this fun- 

) gus has a powerful narcotic or rather inebriat- 
ing effect; and that the active molecules get 
into the blood is proved by the fact of the urinary 
secretion being impregnated with them, and 
thus possessing an intoxicating property ; and 
we are told that the inhabitants of the north- 
eastern parts of Asia use it for this property. A 
man, for example, may have intoxicated him- 
self to-day by eating some of the fungus; by 
the next morning he will have slept himself 
sober; but by drinking a tea-cupful of his urine 
Ns. pe he will become as powerfully intoxicated as on 
See the preceding day. “'Thus,” says Dr. Greville, 

Amanita muscaria. on the authority of Dr. Langsdorf, “with a 
very few Amanite, a party of drunkards may keep up their debauch for a 
week ;” and “by means of a second person taking the urine of the first, a 
third of the second, and so on, the intoxication may be propagated 
through five individuals.” 

VESSELS EFFECTING ABSORPTION.—The particles of medicinal and poi- 
sonous substances are absorbed by the veins principally, but also by the 
lymphatics and lacteals. 

1. Absorption by the Veins.—The circumstances which seem to prove 
venous absorption are the following :-— 

a. Detection of substances in the venous blood.—Tiedemann and Gmelin 
(op. cit.) administered a variety of colouring, odorous, and saline sub- 
stances to animals, mixed with their food, and afterwards examined the state 
of the chyle, and of the blood of the (splenic, mesenteric, and portal) veins. 
The colouring substances employed were—indigo, madder, rhubarb, 
cochineal, litmus, alkanet, gamboge, and sap-green; none of them could 
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be detected in the chyle, but some were found in the blood and urine. 
The odorous substances used were—camphor, musk, spirits of wine, oil 
of turpentine, Dippel’s oil, asafoetida, and garlic: they were for the most 
part detected in the blood and urine, but none were found in the chyle. 
The saline substances tried were—acetate of lead, acetate and cyanuret 
of mercury, chloruret and sulphate of iron, chloruret of barium, and ferro- 
cyanuret and sulpho-cyanuret of potassium. A few of these were detected 
in the chyle, and most of them in the venous blood and urine. From 
these experiments we may conclude, that although saline substances 
occasionally pass into the chyle, odorous and colouring matters do not ; 
all the three classes of substances, however, are found in the venous 
blood. These results, observe Tiedemann and Gmelin, are opposed to 
those of Lister, Musgrave, J. Hunter, Haller, Viridet, and Mattei, but 
agree with those of Hallé, Dumas, Magendie, and Flandrin. 

b. Magendie’s experiment.—Magendie and Delille (Elem.Comp. Physiol.) 
performed a striking experiment, with the view of settling, if possible, the 
question of venous or lymphatic absorption of medicines and poisons. They 
divided all the parts of one of the posterior extremities of a dog, except 
the artery and vein, the former being left entire, for the purpose of preserv- 
ing the life of the hmb. A’portion of the Upas Tieutée was then applied 


to a wound in the foot: in the short space of four minutes the effects. 


of the poison were evident, and in ten minutes death took place. To the 
«inferences drawn from this experiment, however, several objections have 


> been stated: first, the exhibition of opium, to diminish the pain of the 


“ operation, has been said to vitiate the whole of the experiment; secondly, 


<= the coats of the arteries and veins contain lymphatics, by which absorp- 
« .. tion might be carried on; and thirdly, as the poison was introduced into- 

~~ a wound, the poison might have combined with the blood, and have 
* ~ ~ rendered it deleterious, without the process of absorption taking place. 


The first two of these objections have been obviated. In a second expe- 
riment, Magendie severed the artery and the vein, and reconnected them 
by quills, so as to preclude the possibility of absorption taking place by 
the lymphatics of these vessels: the effects were the same. Some years. 
since I assisted my friend Mr. Lloyd, assistant-surgeon of St. Bartholo- 
mew’s Hospital, in performing an analogous experiment, using Strychnia 
instead of Upas Tieuté, and without administering opium: death took 


.» ~ place in twelve minutes. 


c. Lacteals tied: effects of poisons still produced.—Magendie says that 


«=» symptoms of poisoning were observed in six minutes, when nux vomica 
__ & was applied to the intestine, though the lacteals had been tied. 


d. Blood-vessels tied: poisons do not act.—Segalas tied the veins of a 
’ portion of intestine, and applied poison, but no effects were produced.. 


ee S| Emmert observed, that when the abdominal aorta was tied, hydrocyanic 
~ “ acid was applied to the foot without producing any effect, but when the 
- © © ligature was removed, symptoms of poisoning came on.*(Miller.) 


e. Rapidity of absorption —Mayer found that ferrocyanuret of potas- 
sium could be detected in the blood, in from two to five minutes after its 
injection into the lungs. ‘The rapidity with which this salt enters the 
blood, says Muller, is too great for it to be explained by means of the 
slow circulation of the lymph. 

These circumstances appear to me to establish the fact of venous 
absorption. 
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2. Absorption by the lacteals and lymphatics.—The particles of me- 
dicinal and poisonous substances are probably absorbed by the lacteal 
and lymphatic vessels, as well as by the veins. But the process seems to 
be slow, and, moreover, is confined to certain agents. ‘Tiedemann and 
Gmelin, whose experiments I have above referred to, were unable to re- 
cognize either colouring or odorous substances in the chyle, but occasion- 
ally detected certain salts. The absorption of saline, and non-absorp- 
tion of colouring matters, have likewise been noticed by others (Muller’s 
Physiology.) 

- MecuanisM oF ABsorrTion.—The facts connected with absorption 
are best explained by assuming the existence of two powers or agencies 
by which this process is effected ;—the one physical, and the other vital. 

1. Absorption by physical agency (Imbibition, Magendie; Hxosmose 
and Endosmose, Dutrochet.)—Two fluids separated by an interposed 
dead membrane, mutually, though not equally, permeate the membrane, 
so as to become intermixed with each other. If a current of water, 
coloured by litmus, be allowed to pass from 
a bottle (fig. 8, a), through a vein immersed 
in diluted sulphuric acid contained in a glass 
dish (4), into a reservoir (c), the litmus liquor 
is soon observed to become reddened by its 
passage through the vein, in consequence of 
the acid permeating the venous coats. If the 
relative position of the fluids be altered,—that 
is, the litmus put in the dish (8) and the acid passed from the bottle (@) 
through the vein, the litmus will still become reddened, shewing that the 
acid has passed in this case from within outwards. 

But it may be said this effect is cadaveric only ; that is, it occurs in 
the dead but not in the living vessels :—and in support of this view may 
be urged, the transudation of blood within the blood-vessels, and of bile 
within the gall-bladder, both of which phenomena are observed after 
death. Magendie has endeavoured to meet this difficulty with respect 
to the imbibition of poisons. He exposed and isolated the jugular 
vein of a dog, placed it on a card, and dropped some aqueous solution 
of the extract of nux vomica on its surface, taking care that the poison 
touched nothing but the vein and the card. In four minutes the 
effects of the substance became manifest, and the dog died.—/Magendie’s 
Lectures in the Lancet, Oct. 4, 1834.) It must be admitted, however, 
that the result of this experiment does not absolutely prove, though it 
strongly supports, the opinion of the imbibing power of the living 
vessels; for it might be objected, that the nerves of the venous coats 
propagated the impression of the poison, and that death took place without 
absorption ; or, that the small veins of the venous coat had taken up the 
poison. ‘The proof, therefore, should consist in the deteetion of the 
poison within the vessel. Now this has been obtamed by Magendie: a 
solution of nux vomica was placed on the carotid artery of a rabbit; but 
as the. tissue of arteries is firmer and less spongy, and their parietes 
thicker than those of veins, a longer time elapsed before the poison tra- 
versed the vessel. In fifteen minutes, however, it had passed, and on 
dividing the vessel the blood adherent to its inner wall was found to 
possess the bitter taste of the poison. 

With these results before us, we can hardly refuse to admit the imbi- 
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bition of living tissues, though | think we may fairly question whether 
this process can be effected so readily in the living as in the dead tissue. — 

2. Absorption by a vital agency.—The physical and chemical agencies _ 
with which we are at present acquainted are totally inadequate to explain’ 
all the phenomena of absorption. We are constrained, therefore, to 
admit another agency, which we may denominate vital or organic. 3 

Is THE ABSORPTION OF A MEDICINE, OR POISON, ESSENTIAL TO THE PRO- 
DUCTION OF ITS REMOTE EFFECTS '—Magendie and Muller (Physiol. 
p- 246, e¢ seg.) seem to consider the passage of poisons into the circula-_ 
tion essential to their operation on the system: while Messrs. Morgan 
and Addison (Essay on the Operation of Poisonous Agents, 1829,) deny 
that in any case absorption is absolutely necessary for the operation of a 
poison. “We are not opposed,” observe the latter gentlemen, “ to the 
theory of venous absorption, but to that theory which would associate 
with it the absolute necessity for the admission of a poison into a vein.” 
The following facts will be of considerable assistance to us in forming an 
opinion on this controverted point :— 

1. Activity of substances imjected into the blood-vessels.—Medicinal or 
poisonous agents injected into the blood-vessels, exert the same kind of — 
specific influence over the functions of certain organs, as when they are 
administered in the usual way ; but that influence is more potent. Thus — 
tartar emetic causes vomiting, castor oil purging, opium stupor, and 
strychnia convulsions, when thrown into the veins. ; 

2. Detection of substances in the blood—AIl] those medicinal and 
poisonous agents whose sensible or chemical properties enable them to — 
be readily recognised, have been detected in the blood, or in the secre- — 
tions which are formed from the blood, after their ordinary modes of 
administration ; as by the stomach. | 

3. Activity of medicines promoted by the means which promote absorp- 
tion, and vice versi.—The remote effects of many medicinal and poison- - 
ous agents are influenced by the same circumstances that influence © 
absorption; and we are therefore naturally led to presume a mutual 
relation. Now these circumstances are principally three in number, viz. 
the nature of the tissue to which the agent is applied—the properties, 
(physical or chemical) of the medicine itself—and the condition of the 
system. — 

a. Nature of the tissue—Nux vomica acts with the greatest energy whe 
applied to the pulmonary surface,—with less when introduced into the © 
stomach,—and with the least of all, when applied to the skin. The same > 
order of gradation is observed with respect to opium. Now the faculty — 
of absorption, or of imbibition, as Magendie calls it, does not take place — 
with equal intensity in all tissues. Certain physical conditions, (viz., a 
fine and delicate structure, and great vascularity) enable the pulmonary 
surface to absorb or imbibe with extreme rapidity : in this respect, indeed, 
~ it is not equalled by any tissue of the body. Hence, then, if we assume 
that nux vomica and opium act by becoming absorbed, we can easily 
comprehend why they are so energetic when applied to this part. The 
membrane lining the alimentary canal absorbs with less facility than the 
pulmonary membrane, which may be accounted for by its less vascularity, 
and by its being covered, in some parts at least, by an epidermoid layer, 
and in all its parts by mucus, which, to a certain extent, checks absorp- 
tion. The cutaneous surface, lastly, bemg covered by an inorganic 
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membrane (the epidermis,) does not possess the same physical faculties 
for absorption met with in either of the foregoing tissues ; and hence the 
comparative inertness of medicines when applied to it. In fact, it is only | 
by the long-continued application of these agents to the skin, that we are 
enabled to affect the general system; and that the obstructing cause is 
the epidermis, is shewn by the facility with which the system may be 
influenced when this layer is removed, as has been proposed and prac- 
tised by Lembert and Lesieur, constituting what has been denominated 
the endermic or emplastro-endermic method of treating diseases ; of which 
method I shall have occasion to gpeak hereafter. 

b. The physical and chemical properties of the medicine.—Another cir- 
cumstance, tending to prove some connexion between the activity of a 
medicine and its absorption is, that the effect of many medicines is in 
proportion to their solubility. Arsenic and morphia are both more ener- 
getic in solution than in the solid state. Now liquids, (particularly those 
miscible with the blood,) are much more readily absorbed than solids. In 
the treatment of many cases of poisoning, we endeavour to take advantage 
of this principle, and by rendering substances insoluble, diminish their 
activity, or render them quite inert. ‘Thus the antidote for the salts of 
lead, or of baryta, is a sulphate, the acid of which forms an insoluble 
salt with either of the bases (lead or baryta.) Tannic acid (or astringent 
infusions which contain it,) is for the same reason found useful in cases of 
poisoning by vegetable substances whose active principle is an alkaloid ; 
and we employ carbonate of lime as an antidote for oxalic acid, to render 
this substance incapable of being absorbed. 

c. Condition of System.—Magendie asserts, as the result of experi- 
ments, that plethora uniformly retards, and depletion as constantly pro-’ 
motes, absorption. If, therefore, we wish to promote this function, we 
have a ready means of doing so, in blood-letting. Now every surgeon 
knows that one powerful means of promoting the action of mercurials on 
the mouth, is to abstract blood; and, therefore, we should be cautious 
about bleeding a patient, while a poisonous dose of some narcotic, as 
opium, isin the stomach. Nay, in theory, the best means of preventing 
the operation of poisons which act by becoming absorbed, would be to 
throw a quantity of warm water into the veins. Magendie tried this on 
‘animals, and found it successful. 

4. Magendie’s experiment.— The experiment of Magendie, already 
related, of applying the Upas Tieuté to the leg of a dog, connected to the 
body only by two quills, is another argument in favour of the operation of 
medicines by absorption: for in this case the action of the poison could 
have taken place only after it had passed into the blood. 

5. Division of the spinal cord.—Some poisons, as hydrocyanic acid, are 
equally active when applied to the legs of an animal in whom the spinal 
marrow has been divided. In this case, the effect of the poison could not 
be the result of its action on the nerves of sensation and voluntary motion. 
But it may be said the division of the lumbar spine does not prevent the 
action of poisons by the nervous system, because it does not destroy the 
action of the excito-motory or sympathetic systems, the nervous branches 
of which are distributed to the lining membrane of the blood-vessels. I am 
aware that it is an experiment liable to objection ; but, on the whole, it is 
certainly favourable to the opinion of the operation of poisons by absorption ; 
more particularly when we bear in mind that the motion of the blood is 
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necessary to the action of the poison; for if the circulation of a part be 
obstructed, the poison will no longer act. These reasons are, to my mind, 
conclusive, that in a large number of instances at least, if not in all, the 
operation of a medicine on remote parts of the system depends on its 
absorption. Nor can I admit that this opinion is at all invalidated by 
the arguments and experiments of Messrs. Morgan and Addison. | 

The principal objections which have been raised to the theory of the 
operation of medicines by absorption, are the following :— 

a. The experiments of Magendie and others, it has been observed, 
only show that a poison may get into the veins, and do not prove that 
absorption is essential to the effect. “We must strongly protest,” say 


Messrs. Morgan and Addison, “ against the assumption that, because a — 
poison has been found to enter and pass through a vein, it is thence to be ~ 


inferred that such a process is, under all circumstances, absolutely neces- 
sary to its operation.” But it has been proved that the more absorption 
is facilitated the more energetic do poisons act, and vice versd. 

b. Mr. Travers, in his Further Inquiry concerning Constitutional Irri- 
tation, points out very forcibly the analogy to be observed between the 
effects of severe injuries and of poisons which operate rapidly on the. 
system. Thus both strychnia and punctured wounds cause tetanus, and 
he, therefore, concludes their modus operandi must be identical: con- 
sequently, as there is nothing to absorb in the one case, so absorption 
cannot be essential in the other. But although the symptoms caused 
by the above poison are very analogous to those of traumatic tetanus, 
yet we are not to conclude that the effects of strychnia and of a puncture — 
are precisely alike. “The fact of two substances producing similar 


symptoms in one organ,” observes Miiller (op. cit. p. 56) “does not prove 


that these substances produce exactly the same effects, but merely that 
they act on the same organ, while the essential actions of the two may 
be very different.” And I confess I see nothing unphilosophical in — 
supposing that the same morbid condition of a part may be induced in 
more than one way: for as every part of the organism depends for the 
performance of its proper functions on the receipt of arterial blood and of 
nervous influence, so alterations in the supply of either of these essentials 
may modify or even suspend the functions of a part. 

c. Messrs. Morgan and Addison tell us that the blood circulating in” 
the carotid artery of a dog poisoned by strychnia is not poisonous to a 
second dog, and they therefore infer that this poison does not act on the 
brain by absorption, but by an impression upon the sentient extremities 
of the nerves. 4 

By the aid of a double brass tube, (fig. 9,) consisting of two short brass. 
cylindrical tubes to each of which a long handle is attached (fig. 11), they 
established a complete circulation between the carotids of a poisoned 
and of a sound dog, by connecting the lower and upper ends of the divided: 
arteries in both animals, so that each supplied the brain of the other 
with the portion of blood which had previously passed through the. 
carotid artery to his own, and, consequently, the poisoned dog in this 
case received from the unpoisoned animal a supply of arterial blood equal 
to that with which he was parting. (Fig. 10.) One of the dogs was then 
inoculated with a concentrated preparation of strychnia, which had been 
found upon other occasions to produce death in these animals in about 
three minutes anda half. In three minutes and a half the inoculated 
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animal exhibited the usual tetanic symptoms which result from the action 
of this poison, and died in little less than four minutes afterwards, viz. 
about seven minutes from the time at which the poison was inserted, 
during the whole of which period a free and mutual interchange of blood 
between the two was clearly indicated by the strong pulsation of the 
denuded vessels throughout their whole course. The arteries were next 
secured by ligature, and the living was separated from the dead animal ; 
but neither during the operation, nor subsequently, did the survivor shew 
the slightest symptom of the action of the poison upon the system. 

The inference which has been drawn from this experiment is, that the 
arterial blood of an animal under the influence of poison is not poisonous. 
But it appears to me that this is not a necessary inference, and as it is 
opposed to the result of other experiments, it requires careful investiga- 
tibn ere we admit it. Verniere has proved that if the extract of nux 
-vomica “be thrust into the paw of an animal after a ligature has been 
tightened round the leg, so as to stop the venous, but not the arterial cir- 
culation of the limb, blood drawn from an orifice in a vein between the 
wound and ligature, and transfused into the vein of another animal, will 
excite in the latter the usual effects of the poison, so.as even to cause 
death ; while, on the contrary, the animal from which the blood has been 
taken will not be affected at all, if a sufficient quantity is withdrawn before 
the removal of the ligature.’—(Christison’s Treatise on Poisons, 3d ed. 

. 10.) 

‘ Mr. Travers, (op. cit.) in noticing the. different results obtained by 
Verniére and Messrs. Morgan and Addison, observes, that “if it be 
inquired why the poisoned blood concentrated below a ligature, and trans- 
ferred into the vein of a healthy animal, proves destructive, while the 
blood of their common circulation affects only the one of the two animals 
which is, the subject of the inoculation, the answer is obvious—that either 
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. 


the mechanical impulse fails, or the activity of the poison is exhausted — 
before, in the latter case, it reaches the second animal.” " 

A remarkable error pervades the whole train of reasoning adopted by — 
Messrs. Morgan and Addison, and vitiates some of their conclusions. — 
They assume that Magendie considers actual contact with the brain as— 
essential for the operation of the Upas poison, (see pp. 42, 43, 47, 49, &c. 
of the Essay.) This assumption, however, is not correct. “In 1809,” 
says Magendie (Formulaire, 8™° éd. p. i.) “I laid before the first class of 
the French Institute, a series of experiments which had conducted me to 
an unexpected result, namely, that an entire family of plants (the bitter | 
Strychnos) have the singular property of powerfully exciting the spinal 
marrow, without involving, except indirectly, the functions of the brain.” 
Now, this being Magendie’s opinion, it is evident that, in the experiment 
performed by Messrs. Morgan and Addison, the blood sent from the 
carotid artery of the poisoned animal to the brain of the sound one 
could only reach the spinal marrow by the usual route of the circulation ; 
that is, it must be returned by the jugular veins to the heart, from thence 
to the lungs, back again to the heart, from thence into the aorta, and then 
distributed through the system. Now it is not too much to suppose that, 
during this transit, some portion of the poison might be decomposed or 
thrown out of the system before it could arrive at the spinal marrow ; and 
even if this were not the case, this organ could only receive a small quan- 
tity of the poison contained in the system, namely, that sent by the verte- 
bral to the spinal arteries. Hence we ought to expect that a poison 
thrown into the arteries will operate less powerfully than when thrown into 
the veins, unless it be into the arteries supplying the parts on which the 
poison acts. Moreover, as an anonymous reviewer has observed (Lond. 
Med. and Phys. Jour. vol. \xiii.) it is to be recollected that as the carotid 
artery, in its healthy state, is little more than one-fourth of the calibre of 
the vessels carrying blood directly to the brain, consequently the dog not 
inoculated was subject to the influence of one-fourth only of the quantity 
of the poison which was conveyed to the brain alone of the inoculated 
animal. Furthermore I would add, that it is not too much to suppose 
that the circulation of the blood through the tube would not be so free as 
through the artery. 

How DO MEDICINES AND POISONS WHICH HAVE ENTERED THE BLOOD- 
VESSELS AFFECT DISTANT ORGANS ?—Viewing the question theoretically, 
we see three ways by one or more of which remote parts might be scon- 
ceived to become affected after medicinal globules have passed into the 
blood. , 2 

1. By modifying or altering the properties of the blood, and thereby 
unfitting it for carrying on the functions of the body.—Although no facts 
are known which can be regarded as absolutely proving that the action 
of medicines or poisons is primarily on the blood, yet none I believe are 
inconsistent with such a notion in all cases, while several strongly favour 
it: and it has been justly observed by Andral (Treatise on Pathological 
Anatomy, translated by Drs. Townsend and West, vol. i. p. 642), that “as 
the blood nourishes the solids, and as without its presence they cannot 
support life, the state of the solids cannot but be influenced by the state of 
the blood.” 

In the first place, it must be admitted that in many diseases the pro- 
perties of the. blood are altered, and in some cases these alterations often 
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appear to be primary; that is, they precede alterations of the solids.— 
Secondly, in some diseases the blood acquires poisonous properties, and 
is capable of transmitting the affection of the individual from whom it was 
taken.—Thirdly, by the use of poisons, medicines, and particular kinds of 
diet, the properties of the blood become altered, while at the same time 
the condition of the solids is modified. Now as from the food is formed 
the chyle, from the chyle the blood, and from the blood the solids, a 
necessary connexion must exist between the quality of the ingesta and 
the condition of the solids. For facts and arguments relative to these 
positions, I must refer to Andral’s work before quoted. 

But if medicines or poisons introduced into the torrent of the circula- 
tion act primarily on the blood, what, it may be asked, are the effects 
produced ! 

In some cases the action is mechanical, as when air is introduced into 
avein. “A very small quantity of air,” says Magendie, (Lancet, Nov. 15, 
1834) “passed slowly into a vein, mixes with the blood, traverses the 
lungs, and is exhaled with the pulmonary transpiration, without causing 
any remarkable accident ; but when the quantity is increased, especially 
in a sudden manner, the air mixes with the blood contained in the heart, 
and forms with it a foamy kind of liquid, which does not pass readily 
through the capillary system of the pulmonary artery. In consequence 
of this obstacle to the passage of the blood through the lungs, the respira- 
tion and circulation become necessarily troubled, and the animal soon 
dies in a state of asphyxia,—not from any pernicious action of the air on 
nervous system.” (For further information On the Influence of Air in the 
Organs of Circulation, see Dr. J. R. Cormack’s Prize Thesis on this 
subject; Edin. 1837.) Water, when introduced into the circulation, probably 
acts merely as a diluent. For though when mixed with blood out of the 
body it dissolves the envelope of the red particles, we can hardly suspect 
that it produces a similar effect within the blood-vessels, from the circum- 
stance that large quantities of water may be thrown into the veins without 
- causing any remakable disorder of system; whereas if the globules were 
deprived of their envelope, or changed in their form, great disorder 
of the system might be expected. Solutions of various substances (as sal 
ammoniac, chloruret of sodium, carbonate of potash, sugar, &c.) produce 
no change in the globules out of the body ; they therefore probably act 
mechanically on the blood. 

Some substances exercise a chemical action on the blood; as the 
mineral acids, the alkalis, various metallic salts, alcohol, &c. The affi- 
nity of these agents is principally directed to the fibrin and albumen of 
the liquor sanguinis, and to the constituents of the globules. Hydrocy- 
anic acid even would appear to be a chemical agent, since it makes the 
blood oily, fluid, and bluish in colour. Such substances, therefore, as 
exercise a chemical influence, cause speedy death when they are thrown 
- into the veins, unless, indeed, the quantity introduced be very small. It 
is possible that organic substances may, as Dr. Christison supposes, be 
decomposed in the blood, without that fluid undergoing any apparent 
change. “A very striking proof of this is furnished by oxalic acid. 
Dr. Coindet and I, in one of our experiments, injected into the femoral 
vein of a dog, eight grains and a half of oxalic acid, which caused death 
in thirty seconds. Here it was impossible that the poison could have 
- passed off by any of the excretions ; yet we could not detect even that 


24 ELEMENTS OF MATERIA MEDICA. 


large proportion in the blood of the iliac vein, and vena cava, col-— 


lected immediately after death. As the blood possessed all its usual 


properties, we must suppose that the poison underwent decomposition in 


consequence of a vital process carried on within the vessels.”— (Treatise 
on Poisons, 3d ed. p. 16.) 


It must not, however, be assumed, that agents which effect chemical 


changes in the blood out of the body, or when injected into the veins, 
necessarily produce the same phenomena when absorbed from the 
intestinal or other surfaces; for the quantity taken up at any one time 
by this process is small in proportion to the volume of the circulating 
fluid, and the affinities between these agents and the constituents of the 
blood seem to be kept in check by the vital properties. 

As the blood is a vital fluid, medicines may effect changes in it which 


are neither mechanical nor chemical. Strychnia and morphia produce ~ 


no obvious effect on the blood, yet it is not impossible that they may 
cause some changes in its vital condition; and that to these, part of the 
symptoms caused by their use are to be referred. Here, however, all our 
remarks are but conjectural. 

2. By pervading the structure of the organ acted on.—The usual mode 
of explaining the action of medicines after their absorption, is, that when 
they have got into the blood, they are carried in the ordinary course of 
circulation to the heart, and from thence to the lungs. Here the blood 
undergoes certain chemical changes, and is probably deprived of part of 
the medicinal particles: at least this appears to be the case with respect 
to certain odorous substances. The blood still impregnated with medi- 
cinal particles being retumed to the heart, is transmitted from thence to 


all parts of the system. In their passage through the tissues of the diffe- 


rent organs, it is presumed that these particles act on one or more parts 
which are endowed with a peculiar susceptibility to their influence. 
Thus the opiate particles are supposed to exert a specific influence on 


the cerebral tissue; strychnia is thought to act on the grey matter of — 


the spinal marrow; mercury, on the salivary glands ; diuretics, on the 
kidneys ; and soon. Miiller supposes that a change is effected on the 
composition of the organic matter of the part acted on. The molecules 


are ultimately got rid of by the excretory organs. On this supposition, — 


then, the blood is merely the “vehicle of introduction.” 

It must be admitted, that this theory, plausible as it may appear, 
cannot be satisfactorily proved. We may adduce several arguments 
in favour of it, but absolute proof or demonstration cannot be offered: 


our facts merely show the passage of medicinal particles into the — 


blood, and the affection of the remote organs; but the link which — 


connects the two phenomena cannot be, or at least has not yet been, 
demonstrated. The strongest argument in favour of this mode of expla- 
nation is, that the molecules of certain medicines may be detected in 
some one or more of the excreted fluids; while, at the same time, the 
functions of the organs secreting or excreting these fluids, have become 
influenced by the medicine. Now the simplest, and therefore the most 
plausible explanation, is, that the molecules, in passing through the 
organ, acted on its tissue, and thus gave rise to a functional change. The 
diuretic effects of nitre, alkalis, turpentine, &c., are readily explained on 
this theory: but when the affected part is not a secreting organ, and 
especially when the medicinal agent is not readily detected by its phy- 
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sical or chemical properties, we have not the same evidence to offer in* 
support of this view, which, notwithstanding, may be not the less true. 
Several objections present themselves to this explanation. Many medi- 
cinal substances may be detected in the secretion of an organ, though no 
evident influence has been exercised over the organ itself. Thus the 
colouring particles of rhubarb may be recognised in the urine, although 
the action of the kidneys does not appear to be altered; and therefore it 
may be said, that in those cases where the quality of the secretion is 
affected, we have no right to infer that it depends on the passage of 
medicinal particles through the secreting vessels. This objection, how- 
ever, deserves but little attention, imasmuch as we know that the 
susceptibility of the same part is not the same to all medicines ; for it is not 
every medicine which produces vomiting when applied to the stomach. 

It has also been said that this theory of medicines “being conveyed 
by the circulation to particular parts, is utterly gratuitous, and no less 
improbable.” ‘“ What intelligence,” says an American writer, (Chapman’s 
Elements of Therapeutics, 4th ed. vol. i. p. 73,) “directs them in this 
voyage of circumnavigation to the port of destination ; and how, on their 
arrival (admitting it to happen,) are they separated from the great mass of 
fluids in which they are enveloped?” It is not supposed, on this theory, 
that medicines are conveyed tu particular parts, but to every part of the 
body in which the blood circulates. How then, it may be replied, is it 
that particular parts only are affected, since medicinal molecules are in 
contact with every part? We do not pretend to account for this circum- 
stance. Every one is familiar with the fact that carbonic acid may be 
applied to the stomach in large quantity with impunity; whereas, if 
taken into the lungs, it acts as a narcotic poison. The urme has very 
little effect on the bladder, but if introduced into the cellular tissue, gives 
rise to violent inflammation. 

I have already alluded to another objection to this theory—namely, 
that injuries sometimes produce the same symptoms as poisons. But it 
must be recollected that in a large number of instances injuries do not 
produce the same symptoms ; and in those cases where the effects of the 
two are analogous, I see no difficulty in assuming that there are two 
modes of affecting the nervous system. 

The most important objections that have been advanced against the 
operation of medicines through the circulation, by local contact with the 
tissues, are those founded on the experiments of Messrs. Morgan and 
Addison. Of all their experiments, the following are, I conceive, the 
strongest against the theory under examination :— 

The jugular vein of a full-grown dog was secured by two temporary 
ligatures; one of which was tied round the upper, and the other round 
the lower part of the exposed vein. The vessel was then divided between 
these two ligatures, and the truncated extremities re-connected by means 
of a short brass cylinder or tube (fig. 13,) within which was placed a portion 
of woorara, of the size of a grain of canary-seed (fig. 12.) Both the 
temporary ligatures were then removed (fig. 14), the accustomed circula- 
tion through the vessels was re-established, and in forty-five minutes 
the animal dropped on the ground, completely deprived of all power 
over the muscles of voluntary motion: in two minutes, convulsions and 
respiration had entirely ceased. This result was’to be expected, whatever 
theory be adopted. 
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This experiment, how- 
ever, cannot be regarded as conclusive. For although the “result is 
certainly different from what might have been anticipated, on the sup- 
position of the circulation of the poison in the blood being essential to 
its action, yet we cannot regard it as a conclusion against that supposi- 
tion, unless it were shown that the poison, when the ligature above it is 
removed, and when it mingles itself with the stream of blood in the vein, 
does not taint this blood as far back as the next anastomosing branches, 
and so make its way forward to the heart. That this is not the effect 
of removing the farther ligature, is not shown by these authors; and 
their other experiments in favour of their peculiar doctrine of the mo 
of action of poisons, we have no difficulty in pronouncing to be incon- — 
clusive.”—(See a criticism in The British and Foreign Medical Review, 
vol. v. for Jan. 1837.) 

3. By acting on the lining membrane of the blood-vessels.—Messrs. 
Morgan and Addison contend, that when poisons are “ introduced into — 
the current of the circulation in any way, their effects result from the 
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impression made upon the sensible structure of the blood-vessels, and not 
from their direct application to the brain itself.”—(Essay, p. 60.) The 
proofs adduced in support of this theory are, first, “ the extreme suscep- 
tibility of the inner coat of a vein, when exposed to the action of a 
poison,” as shown by the experiment related at page 26: secondly, that 
woorara acts on the brain as quickly when injected into the femoral, as 
when thrown into the carotid artery: thirdly, that woorara, applied to 
the cut surface of the cerebrum, caused no symptoms of poisoning: 
fourthly, that by establishing a complete double circulation between the 
carotids of a poisoned and of a sound dog, the latter does not become 
affected. 

Of all these “ proofs,” however, the only important, though not unob- 
jectionable one, is the first. The second and third are merely negative ; 
their object being to show that poisons do not act by pervading the 
structure of the part, and to the fourth I have before offered some 
objections. 

In conclusion, then, I would observe, that while Messrs. Morgan and 
Addison have thrown some doubt over our previously received notions on 
the operation of medicines, they cannot be admitted to have established 
their own hypothesis; and further experiments are still required to settle 
this doubtful question. 


6. Operation of Medicines by Nervous Agency. 


Messrs. Morgan and Addison contend, “ that all poisons, and perhaps, 
indeed, all agents, influence the brain and general system, through an 
impression made upon the sentient extremities of the nerves, and not by 
absorption and direct application to the brain.” Muller, on the other 
hand, asserts, “ that before narcotic poisons can exert. their general effects 
on the nervous system, they must enter the circulation.” 

Difficulties are met with by exclusively adopting either of these 
opinions. The operation of some medicines seems to be best explained 
by supposing the previous absorption of these agents, while that of other 
substances appears to be most satisfactorily accounted for by presuming 
they affect the nerves independently of absorption. 

PROOFS THAT SOME SUBSTANCES ACT INDEPENDENTLY OF ABSORPTION.— 
Several circumstances lead us to infer that, in some instances, substances 
act on the general system without necessarily undergoing absorption. 

a. The instantaneous operation of some Poisons.—One drop of pure 
hydrocyanic acid, says Magendie, placed in the throat of the most 

vigorous dog, causes it to fall dead after two or three hurried inspirations. 
If the nose of a rabbit be introduced into a receiver filled with hydro- 
cyanic acid vapour, the animal drops dead instantly. Sir Benjamin 
Brodie once happened to touch his tongue with the end of a glass rod 
which had been dipped in the essential oil of bitter almonds; scarcely had 
he done so, before he felt an uneasy, indescribable sensation at the pit of 
the stomach, great feebleness of limbs, and loss of power to direct the 
muscles, so that he could hardly keep himself from falling. These sensa- 
tions were quite momentary. In the cases now quoted the rapid action 
of the poisons seems almost incompatible with the idea of their 
absorption. Muller, however, thinks otherwise, and asserts they are 
explicable on the theory of absorption by imbibition. “The rapid 
effects of prussic acid,” he observes, “can only be explained by its pos- 
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sessing great volatility and power of expansion, by which it is enabled to 
diffuse itself through the blood more rapidly than that fluid circulates, to 
permeate the animal tissues very quickly, and in a manner independent 
of its distribution by means of the blood, and thus to produce the pecu- 
liar material changes in the central organ of the nervous system more 
quickly in proportion as it is applied nearer to it.”——(Op. cit. p. 247.) 

b. The effects being disproportionate to the facility for absorption.— 
Orfila (Toxicologie Générale) says, that alcohol acts with much less 
energy when injected into the cellular texture, than when taken into the 
stomach ; and as the power of absorption is greater in the former than in 
the latter part, he concludes that the remote action of alcohol must be 
produced by the agency of the nerves. Opium, on the contrary, is sup- 


posed to operate by absorption, because it is more active when injected» 


into the cellular texture of the thigh than when taken into the stomach. 
c. Dilution diminishing the remote effects.—The effect of dilution on 
the action of medicinal and poisonous agents oftentimes assists us m 
determining the mode by which the remote effects take place. Thus if 
we apply a strong mineral acid to the stomach, great disorder of the 
general system is produced; but if we dilute the acid previous to its 
exhibition, little disturbance in the system is observed. Now as dilution 
facilitates absorption, it is improbable that the constitutional disorder 


caused by swallowing strong mineral acids depends on their absorption. _ 


On the other hand, Dr. Christison (op. cit.) has shown that oxalic acid, 
considerably diluted, quickly enters the blood, and causes speedy death : 
hence it is presumed to kill in consequence of absorption. 

d. Effect of Mechanical Injury.—Mechanical injuries sometimes give 
rise to effects on remote parts similar to those caused by the action of 
certain medicines or poisons. Laceration of the stomach produces similar 
constitutional disorder to that occasioned by the strong acids. 

AGENCY OF THE NERvous SysTEM.-—Between the individual parts of 
the organism there exist certain relations or connexions, which Adelon 
(Physiologie de VHomme, t. 4™°, p. 200,) has arranged in three classes,— 
the mechanical, the functional, and the sympathetic. It frequently happens 
that one organ in the performance of its functions exercises a mechanical 
influence over another. Thus the motions of the respiratory muscles 
have an important influence over the circulation of blood within the 
chest. By the contraction of the muscles of the fore-arm, pressure 1s 
made on the deep-seated veins, and the passage of blood through them 
thereby obstructed. These, then, are evident and clear cases of a mecha- 
nical relation between certain organs. We have also numerous instances 
of what have been called functional relations; but one example will 
suffice: the liver cannot secrete bile if the supply of arterial blood, or of 
nervous energy, be cut off: hence it is evident that the function of the 
liver depends for its performance on the proper execution of the functions 
of the arterial and nervous systems. But there is a class of relations 
which cannot be referred to either of the preceding heads, and which 
have been called the true sympathies, or the sympathetic relations. ‘Thus 
if we titilate the mucous membrane of the nose, sneezing is produced ; 
if the soft palate, vomiting. 

The phenomena hitherto called sympathetic have been denominated 
by Dr. Marshall Hall (Memoirs on the Nervous System, 1837,) eacita- 
motory. They must not be confounded with those of sensation and 
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yolition, from which they are quite distinct. They are effected by ner- 
vous fibres and a nervous centre. The fibres are of two kinds, one 
termed incident excitor, the other reflex motor. The centre is the grey 
matter of the true medulla oblongata and medulla spinalis, from which 
the nervous fibres arise.—(See Grainger’s Observations on the Structure 
and Functions of the Spinal Cord, 1837.) The mode of action of these 
parts is this: when a physical agent is applied to any of the external or 
internal surfaces of the body, an impression is made on, and carried by, 
the incident excitor nerve to the grey matter, constituting the nervous 
centre of the system; and this part, by its peculiar power, excites con- 
traction through the medium of its reflex motor nerves. Electricity has 
been suspected to be the secret agent effecting these communications. 
When the nostrils are stimulated, the fauces irritated, or cold water 
dashed upon the face, filaments of the fifth pair of nerves are the incident 
excitors ; when carbonic acid, or a drop of water, comes in contact with 
the larynx, and when the dust of ipecacuanha is inhaled into the 
bronchia, with the effect of inducing asthma, filaments of the pneumo- 
gastric nerve are the incident excitors. In all these instances filaments 
of the pneumogastric are the reflex motors, by means of which the actions 
of sneezing, vomiting, sobbing, closure of the larynx, and asthma, are 
produced. “ It is singular,” observes Dr. Hall, (Lectures on the Nervous 
System, p. 156, note,) “ that ipecacuanha, taken into the stomach, should 
excite vomiting, and, inhaled into the bronchia, should excite spasmodic 
asthma, equally, as it would appear, through the pneumogastric nerve.” 
Belladonna applied to the eyebrow causes dilatation of the pupil: the 
incident excitors concerned in this process are the fibres of the portio 
major of the fifth,—while the reflex motors are derived from the third or 
oculo-motor nerve. In cases of poisoning by this substance, difficulty or 
impossibility of deglutition has been observed,—another effect of its 
action on the excito-motory system. 
Mr. Grainger is of opinion, that the ganglions of the sympathetic form 
a part, though to a certain degree an isolated one, of the excito-motory 
system ; and that their action is excited like that of the spinal cord.— 
(Op. cit. p. 136, et seg.) He has also suggested (op. cit. pp. 131-2, 155- 
6-7,) that the motions displayed by plants and the lower animals are 
Fig. 17. excited, and not voluntary; and that even in plants it 
may be effected by a structure analogous in its office, though 
differing in its physical characters, to the true spinal sys- 
tem of animals. Hitherto, however, no one has been able 
to demonstrate a nervous systemin vegetables. Dutrochet 
(Recherches anatomiques et physiologiques sur la structure 
intime des Animausx et des Végetaus, 1824,) indeed asserts, 
that the small points, or spots, observed on ‘the cells and 
vessels of plants (figs. 17 and 18,) are analogous to the ner- 
Section of the vous globules of animals ; he calls them nervous corpuscles, 
medulla of the and regards them as the scattered elements of a diffused 
Mimosa pudica, nervous system. That globules are found in vegetables in 
_shewingthe glo- : Y ‘ 5 
bular bodies ad. the. situation described by Dutrochet no one can deny ; but 
hering to the the grounds on which he asserts them to be nervous are 
sides of thecells. yery slender. The researches of Leeuwenhoek, Prochaska, 
Fontana, Sir Everard Home, Bauer, the brothers Wenzel, and Dr. Milne 
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Edwards, he observes, have shewn that the nervous system of animals is 
composed essentially of agglomerated globular corpuscles. 

If we examine, by the aid of a simple microscope, the pulpy matter 
of which the cesophageal ganglia of the great or vineyard snail (Helix 


Fig. 18. Fig. 19. Fig. 21. 


Es 


Globular cells of the 
cesophageal ganglia 
of Helix pomatia 
and Limax rufus. 


ml Wi Yih 
A spiral ves- Vorticella Convallaria. 


sel,as found in 


the stems of iil pomatia,) or of the red slug 
poinin hig Miguified Hower (Limax rufus,) is made up, it is 
Go ee Bs, the arm of a Hydra, seen to be composed of agglome- 
po, with the (fresh-water polype) rated globular cells, on the sides 
adhering glo- aaiee) the nervous of which are numerous globular 
bules. cod a or ovoid corpuscles (fig. 19.) In 


form and chemical properties, 

says Dutrochet, these corpuscles 
agree with those found in plants. Moreover, in the lower tribes of 
animals (the Acrita) we observe no nervous filaments ; the nervous 
system consisting merely of the diffused or scattered corpuscles (as 
in the Hydra or fresh-water polype, fig. 20, and in Vorticella Conval- 
laria, fig. 21; thus presenting another analogy between the nervous 
corpuscles of animals and the globular bodies of plants. | 

On these grounds, then, Dutrochet assumes that the little globules 
sticking to the cells and vessels of plants, and which are nothing but 
particles of amylaceous, ligneous, or resinous matter, are to be regarded 
as the scattered elements of a diffused nervous system. 

7. Parts affected by the remote action of Medicines. 

The remote effects of medicines consist of alterations in the functions 
of one or more organs more or less distant from the parts to which these 
agents were applied. Although an alteration of function presupposes 
an organic change, yet the latter is not always obvious. 

A medicine may affect a distant organ directly or indirectly. The 
stupor caused by opium is presumed to arise from the direct influence 
exercised by this drug over the cerebrum, since it cannot be otherwise 
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accounted for. The convulsions produced by strychnia are best explained, 
not by ascribing them to any direct influence of this agent over the 
muscles, but to an influence exercised over the excito-motory system, 
which is functionally related to the muscles. 

Some medicinal agents confine their remote influence principally to 
one organ, and affect the general system only through the relations 
existing between the affected organ and the other parts of the body. This 
is remarkably the case with the substance just referred to,—-strychnia. 
Other agents affect several organs, as arsenic and mercury. We can 
readily believe that some may affect the whole system, by altering the 
qualities of the blood. “In fact, when all the tissues thus receive a 
vitiated blood, is it not consistent ‘with sound physiology to admit that 
their regular odes of vitality, nutrition, and secretion, must be more or 
less deeply modified? We must either admit this conclusion, or deny 
the influence which, according to every physiologist, the blood exerts 
over each solid. It may, then, happen that one or more organs are 
affected in a more decided manner than the rest, and there may thus be 
produced in them various lesions that are only accidental and secondary ; 
but it is not in these lesions the origin of the affection lay; it is not on 
them all the symptoms depend; nor, lastly, is it to them alone we are to 
have recourse, to throw a light upon the true nature of the disease, as well 
as upon the treatment proper to be pursued.”—(Andral’s Pathol. Anat. 
by Drs. Townshend and West, vol. 1. p. 663.) 

The intimate relations existing between the different organs and func- 
tions, make it exceedingly difficult, and, in many cases, even impossible, 
to distinguish between the direct and indirect influence of a medicine. 
In the following examples of organs and functions affected by medicines, 
this distinction has not been attempted : — 

1. Nervous System.—Opium causes sleep and stupor »—alcohol inebri- 
ates and disturbs volition,—aconite diminishes feeling,-—conia paralyses, 
—strychnia and brucia convulse. 

2. Circulating System.—The frequency and force of the circulation is 
increased by the agents termed excitants, calefacients, or stimulants, but 
diminished by sedatives. Preternatural heat is reduced by refrigerants. 
(On the influence of asafcetida, digitalis, and senega, on the functions of 
the heart, see Continental and British Medical Review, Vol. I. p. 27.) 

3. Respiratory System.—The frequency of respiration is diminished by 
narcotics. Emetic tartar and corrosive sublimate, used as poisons, inflame 
the lungs. Expectoration is promoted by the agents termed expectorants. 

4. Digestive System.—Salivation is produced by mercury. The power 
of deglutition is diminished or destroyed by belladonna, when employed 
in poisonous quantities. Vomiting is caused by emetics. Digestion is 
promoted by condiments and the “bitter tonics, but checked by opium. 
Purging is effected by cathartics,—constipation by opium and vegetable 
astringents. Mercury and aloes are believed to stimulate the liver. 

5. Secreting and exhaling organs.—Mercurials and the alkalis increase 
the activity of all the secreting and exhaling organs. ‘The oleo-resins and 
balsams stimulate the mucous surfaces. Opium diminishes the mucous 
secretions. Diuretics promote the secretion of urine,—diaphoretics the 
cutaneous exhalation,—-sialogogues the flow of saliva,—emmenagogues 
the catamenial secretion,—expectorants the bronchial secretions, &c. 
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6. Lymphatie System.—lodine, bromine, mercury, and the alkalis, are 
presumed to increase the activity of the lymphatic system. 

7. Muscular System.—The tone of this system is promoted by cin- 
chona. Strychnia convulses, conia paralyses the muscles. 

8. Sexual System.—The sexual feelings are supposed to be excited by 
phosphorus. The catamenial discharge is promoted by emmenagogues. 
Parturition is assisted by ergot of rye. 

9. The Urinary organs.—Diuretics increase the secretion of urine. 
Alkalis and acids alter the qualities of this fluid. Opium diminishes the 
contractility of the ureters and bladder. Cantharides irritate the bladder. 
The oleo-resins affect the urethra, and cure blennorrhagia. | 


8. Of the nature or quality of the actions induced by Medicines. 


Medicinal agents may increase, diminish, or alter the vital actions, and, 
consequently, may be arranged in the three classes of stimulants, contra- 
stimulants or sedatives, and alteratives. 

a. Stimulants.—In a therapeutic sense, says Muller, (op. eit. p. 62,) a 
stimulant is an agent which vivifies the organs, and renovates their com- 
position. “Besides the vital stimuli before alluded to, there are other 
agents which, under certain conditions, exert a local, vivifying, and 
strengthening influence : they produce this effect by restoring the compo- 
sition of the organ by their ponderable or imponderable influence, or by 
so changing its composition that the renovation by the general vital 
stimuli is facilitated. All this, however, depends on the state of the 
diseased organ; and the cases in which the so-called stimulant and tonic 
remedies have really their supposed effect, are very rare.” 

Many other agents are called stimulants, although they have no reno- 
vating influence, and do not vivify except by exciting re-action, and 
which, by long-continued operation, destroy, instead of restoring, the 
powers of the system. | 

b. Contra-stimulants, or sedatives.—These are agents whose action is 
the reverse of that of stimulants. 

c. Alteratives.—These are neither stimulants nor contra-stimulants 
merely. They produce some unnatural or morbid change in the organic 
textures, and consequently occasion alteration of function. ‘This class 
includes nearly the whole of the articles comprising our materia medica. 

BRuUNONIAN THEORY.—The theory of Dr. John Brown supposes that 
all living beings possess a peculiar principle, termed ewcitability, and 
which distinguishes them from inanimate bodies. The agents which 
support life are termed exciting powers ; and these acting upon the excita- 
bility, maintain life; in the language of Brown, produce excitement. 
Whatever can modify the excitability, and produce a greater or less 
degree of excitement, are termed stimulant powers : these are either uni- 
versal or local. When the exciting powers act moderately, health is 
‘produced: when they act with too great energy, they cause indirect 
debility: when with too little, they produce direct debility. According to 
this doctrine, all medicines are stimulants, and differ from each other in 
little more than the degree in which they exert their stimulant power: 
moreover, they cannot cause exhaustion (of the excitability) except by 


an excessive action ; in other words, by producing previous over-excite- — 


ment. —(The Works of Dr. John Brown, by Dr. W. C. Brown, 1804.) 


| 
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Considered in a therapeutical point of view merely, the fullowing objec- 

tions present themselves to this theory :—1. Many agents produce exhaus- 

tion without previously occasioning any obvious over-excitement (as. the 
respiration of sulphuretted hydrogen or hydrocyanic acid gases) :— 
2. Medicines differ from each other in something more than the degree of 
their power; compare together foxglove, ammonia, hydrocyanic acid, 
cinchona, mercury, alcohol, elaterium, and opium :—3. The great majority 
of our medicines act neither as stimulants nor sedatives merely; they 
alter the quality of the vital actions: and this alterative effect has been 
quite overlooked by the Brunonians. 

THEORY OF CONTRA-STIMULUS—NEW ITALIAN DOCTRINE.—This theory 
may be considered as a modification of the preceding. It was founded 
about the commencement of the present century, principally by Rasori 
and Borda, and was subsequently adopted by Tommasini and other 

Italians. 

It admits two classes of medicines, stimulants and contra-stimulants, 
thus obviating one of the objections to the doctrine of Brown. An agent 
that counteracts the effects of some well-known and well-characterized 
stimulant is denominated a contra-stimulant. The following is a list of 
remedies classified according to these principles :— 


Stimulants. Contra-stimulants. 
Caloric. Carbonic acid. Cold. Nux vomica. 
Opium. The electric fluid. Blood-letting. Valerian. 
Musk. _ Aromatics. ~Metallic medicines. ~ - Coffee. 
Camphor. Cinchona (by some LEmollients. » Mustard and pepper. 
Phosphorus. this is regarded as Tonics. Cantharides. 
Ether. contra-stimulant.) | Ipecacuanha. - Turpentine. 
Ammonia. Red particles of the Purgatives. Squills. 
Wine. . blood. Hydrocyanic acid. Nitrate of potash. 
Alcohol. Animal food. Digitalis,belladonna, Acids and oxygen. 


stramonium, Lactu- 
ca virosa, &t. 


It will be perceived that the founders of this doctrine have assembled, 
under the same head, agents causing the most opposite effects : for exam- 
ple, animal food and opium, aromatics and alcohol, cold and turpentine, 

_hydrocyanic acid and cantharides. Moreover, they have separated others 
whose general operation is very analogous;—-as musk and valerian ; 
opium and Lactuca virosa; aromatics and pepper. In their anxiety to 
find stimulants and contra-stimulants, they have quite overlooked the 
large and important class of alteratives. They have taken no notice of 
the physiological effects of medicines, but have directed their whole 
attention to curative influences, which are accidental and uncertain: for 
the agents which they have collected under the head of contra-stimulants 
do not always, or even frequently, relieve excitement; on the contrary, 
they often have the reverse effect. 

There is one part of the theory that deserves especial notice. It is 
asserted that the dose of a contra-stimulant should be proportioned to the 
- degree of excitement ; for when the inflammatory action runs high, the 
patient will bear enormous doses without any obvious evacuation from 
the skin, stomach, or bowels, and the disease will be subdued wholly by 
the contra-stimulant effect upon the fibres and other solids of the body, 'This 
capability of bearing large doses has been termed tolerance of medicines ; 
—and, of course, if the theory be true, ought to decrease as the disease 
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declines; but this certainly does not generally hold good with respect to 
emetic tartar, as will be mentioned hereafter. Dr. Marshall Hall 
(Researches relative to the Morbid and Curative Effects of Loss of Blood, 
1830, also, Introductory Lecture, 1834,) maintains, that while a man in 
health can lose a given quantity of blood (say 3xv.) without fainting, 
the same individual, affected with congestion of the brain or inflammation, 
can bear a much larger quantity (as from 3xxx. to 31.) before inci- 
pient syncope,—while in fever, intestinal irritation, dyspepsia, or cholera, 
a smaller quantity (as from svi. to 3xii.) will occasion fainting :—so that 
congestion and inflammation augment, while fever, cholera, &c. diminish 
the tolerance of blood-letting ; he therefore makes use of this circumstance 
as a diagnostic to enable him to distinguish irritation from inflammation. 


9. Circumstances which modify the effects of Medicines. 


The circumstances which modify the effects of medicines may be 
arranged under two heads; those relating to the medicine, and those 
relating to the organism. 

1. RELATING TO THE MEpIcINE.— Under this head are included,— 

a. State of Aggregation.—The state of aggregation of a medicine mo- 
difies the effect. Thus morphia is more active in solution than in the 
solid state. adhe wars 

6. Chemical combination—The soluble salts of the vegetable alkalis 
are more active than the uncombined alkalis, and vice versd, the insoluble 
salts are less active. Lead and baryta are rendered inert by combination 
with sulphuric acid. 

c. Pharmaceutical mixture——The modifications produced by medi- 
cinal combinations have been very ably described by Dr. Paris.— 
(Pharmacologia, 6th ed. vol. i. p. 267.) ‘The objects to be obtained, he 
observes, by mixing and combining medicinal substances, are the fol- — 
lowing :— 


I. To promote the action of the basis or principal medicine :— 

A. By combining together several forms or preparations of the same substance: as, 
when we conjoin the tincture, decoction, and extract of cinchona in one formula. 

B. By combining the basis with substances which are of the same nature, that is, 
which are individually capable of producing the same effect, but with less energy 
than when in combination with each other: as when we prescribe a compound 
of cassia pulp and manna. 

C. By catia the basis with substances of a different value, and which do not 
exert any chemical influence upon it, but are found, by experience, to be capable 
of rendering the stomach, or system, or any particular organ, more susceptible of 
its action: as when we combine mercury with antimony and opium, to increase — 
the activity of the former. 


II. To correct the operation of the basis, by obviating any unpleasant effects it might 
be likely to occasion, and which would pervert its intended action, and defeat the — 
objects of its exhibition. 

A. By mechanically separating, or chemically neutralizing, the offending ingre- 
dient ; as by digesting Cetraria Islandica in an alkaline solution, in order to — 
remove the bitter principle, and to enable us to obtain a tasteless, but highly . 
nutritious fecula. é 

‘B. By adding some substance capable of guarding the stomach or system against 
its deleterious effects ; as when we combine aromatics with drastic purgatives, to 
correct the griping qualities of the latter;—or opium with mercurials, to prevent — 

| the latter affecting the bowels. i 

III. To obtain the joint operation of two or more medicines. a 


A. By uniting those substances which are calculated to produce the same ultimate 
results, although by totally different modes of operation: as when we combine 
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digitalis and potash to produce diuresis,—the first acting on the absorbents, 
the second on the secreting vessels of the kidneys. 

B. By combining medicines which have entirely different powers, and which are 
required to obviate different symptoms, or to answer different indications: as 
when we combine opium and purgatives in painter’s colic,—the first to relieve the 

. spasm, the second to evacuate the contents of the intestinal canal. 
IV. To obtain a new and active remedy not afforded by any single substance. 

A. By combining medicines which excite different actions in the stomach and 
system, in consequence of which new or modified results are produced: as when 
we combine opium (a narcotic) with ipecacuanha (an emetic) to obtain a sudo- 
rific compound. 

B. By combining substances which have the property of acting chemically upon 
each other; the result of which is, the formation of new compounds, or the 
decomposition of the original ingredients, and the developement of their more 
active elements: as when solutions of acetate of lead and sulphate of zine are 
mixed to procure a solution of the acetate of zinc; and when the compound iron 
mixture of the Pharmacopeeia is prepared. 

C. By combining substances, between which no other chemical change is induced, 
than a diminution, or an increase, in the solubilities of the ape which are 
the repositories of their medicinal virtues: as when we combine aloes with soap, 
or an alkaline salt, to quicken their operation, and remove their tendency to 
irritate the rectum. 

V. To afford an eligible form. 

A. By which the efficacy of the remedy is enhanced ; as in the preparation of 
decoctions, infusions, tinctures, &c. . 

B. By which its aspect or flavour is rendered more agreeable; as when we exhibit 
medicines in a pilular form, or when we exhibit them in a state of effervescence. 

C. By which it is preserved from the spontaneous decomposition to which it is 
liable; as when we add some spirituous tincture to an infusion. 

d. Organic peculiarities.—Vegetables have their medicinal properties 
considerably modified by the nature of the soil m which they grow, by 
climate, by cultivation, by age, and by the season of the year when» 
gathered. 

e. Dose.—The modifications produced in the effects of medicines by 
differences of dose, are well seen in the case of opium, mercurials, and 
turpentine. 

2, RELATING TO THE OrGANISM.—Under this head are included se- 
veral circumstances, of which the most important are the following :— 

a. Age—One of the most distinctive characters of organised beings 
is that of undergoing perpetual mutation during the whole period of 
their existence; thus constituting the phenomena of age. In order the 
better to appreciate these changes, the life of man has been portioned 
out into certain periods or ages, as they have been termed, though as 
these pass imperceptibly into each other, there is no absolute or fixed 
distinction; and, consequently, the number of these periods has not 
been generally agreed on; some admitting only three, others four, five, 
six, seven, or even eight; the most popular number being seven. 

_ Each period of life is characterised by certain conditions of the solids, 
by particular states of the functions, by a tendency to certain diseases, 
and by a different susceptibility to the influence of medicines. 

The effects of medicines are modified both quantitatively and qualita- 
tively, by the influence of age. Hufeland (Lehrbuch der allgemeinen 
Heilkunde, 2*° Aufl. 1830, p. 84) has drawn up the following scale for 
different ages :— 
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Suppose the dose at the end of the first year to be 1, then at the fifth it 
will be 2, at the fifteenth 3, and at the twenty-fifth 4. In the above 
table the dose for an adult is supposed to be 40 grains. Dr. Young 
(Introduction to Medical Literature, 2nd ed. p. 453) gives the following 
rule for determining the doses for children under twelve years of age :— 
“‘ The doses of most medicines must be diminished in the proportion of 
the age to the age increased by 12. For example, at two years old, 


tot — a At twenty-one, the full dose may be given.” But no rule 
is of much value, as the degree of developement is very unequal in 
different children of the same age. Moreover, the rule that applies 
to one medicine will not hold good with respect to others. This is par- 
ticularly obvious in the cases of opium and calomel: the first must be 
given to children with the greatest caution, and in excessively small 
doses, whereas the second may be given to them almost as freely as to 
adults. Acetate of lead, nitrate of silver, arsenious acid, and some other 
metallic compounds, ought, perhaps, never to be prescribed for infants. 

b. Sev.—The sex has an influence in the operation of medicines. 
Females differ from males in greater susceptibility of the nervous sys- 
tem, more excitability of the vascular system, and less energy or power 
in all parts. In these respects, indeed, they approach children. Women, 
therefore, require, for the most part, smaller doses of medicinal agents 
than men. 

The periods of menstruation, pregnancy, and lactation, are attended 
with peculiarities in relation to the action of medicines. Drastic purga- 
tives should be avoided during these states, especially the two first. 
Agents which become absorbed, and thereby communicate injurious 
- qualities to the blood, are of course to be avoided during pregnancy, on 
account of the probable ill effects on the foetus. 

c. Mode of life: Occupation—These circumstances affect the suscep- 
tibility of the whole organism, or of individual parts, to the influence of 
external agents. 

d. Habit.—The habitual use of certain medicinal or poisonous agents, 
especially narcotics, diminishes the influence which they ordinarily pos- 
sess over the body. Of the truth of this statement we have almost daily 
proofs in those who are confirmed drunkards, chewers and smokers of 
tobacco, and opium-eaters. Instances of the use of enormous doses of 
opium, with comparatively slight effects, will be found in every work on 
pharmacology. One of the most remarkable I have met with, is that 
related by G. V. Zeviani (Sopra un vomito Urinoso, in the “* Memorie di 
Matematica e Fisica della Societa italiana.” Verona, t. vi. 1792-4, p. 98). 
A woman of the name of Galvani, during a period of thirty-four years, 
took more than ¢wo cwt. of solid opium!! When nineteen years old she 
fell down stairs, and divided her urethra by a knife. Although the 
wound healed, she was unable to pass her urine in the usual way, but 
vomited it up daily with excruciating pain, to relieve which, she resorted 
to the use of opium, the doses of which were gradually increased to 200 
grains daily. 

The influence of acrid or irritating substances is but little diminished 
by repetition,—a remark which applies especially to bodies derived from 
the mineral kmgdom. There are, indeed, a few instances illustrative of 
the effect of habit in lessening the sensible influence of inorganic agents, 
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but their number is small. The most common is the tolerance obtained 
by the repeated use of tartar emetic in peripneumonia. | 

Several attempts have been made to account for the effect of habit. 
Some ascribe it to an increased power acquired by the stomach of decom- 
posing the medicinal agent,—an explanation adopted, in the case of 
poisons, by Dr. Christison, and which he illustrates by reference to the 
increased facility acquired by the stomach of digesting substances which 
had at first resisted its assimilative powers. If this explanation were 
correct, we ought to observe the effect of habit principally when sub- 
stances are swallowed, and little, or not at all, when they are applied to 
a wound, to the cutis vera, or other parts unendowed with digestive 
powers, and opium ought to have its usual effects in ordinary doses, on 
application to any part of the body of an opium-eater, except to his 
stomach. Miiller (op. cit. p. 60), as I have before noticed (p. 11), 
ascribes a great number of the instances of habituation to the substance 
affecting the composition of an organ, and losing its influence by satura- 
tion, while the part may still be susceptible of the action of another 
agent. Buta strong objection to this hypothesis is, that the effect of 
habit is observed principally in the case of narcotic vegetables, and is 
scarcely perceived in inorganic substances which evince the most power- 
ful affinities for organic principles. The same physiologist ascribes part 
of the phenomena observed in the effects of habit to the excitability of 
the organ being deadened by the stimulus being too often repeated. 

e. Diseased conditions of the body.—Diseases of various kinds some- 
times have a remarkable influence in modifying the effects of medicines ; 
a fact of considerable importance in practice. One of the most striking 
instances is that of opium in tetanus. A scruple of this substance has 
been given at one dose, and repeated every two or three hours for several 
days, without any remarkable effects being produced. ‘The late Mr. 
Abernethy mentions in his lectures (Lancet, vol. v. 1824, p. 71) a patient 
who had tetanus from a wound which he received at the time of the riots 

in the year 1780, to whom a scruple of opium was given every day, 
besides a dose of a drachm at night: when his body was opened, thirty 
drachms of opium were found undissolved in his stomach. It might 
perhaps be inferred, that the diminished effect arose from the want of 
solution of the medicine; and that this was Mr. Abernethy’s opinion 
seems presumable from his advice as to the mode of using it in this 
disease. ‘“ Give it,” says he, “ repeatedly in small doses, so that 1t may 
liquefy.” However, that the want of liquefaction or solution is not the 
sole cause of this diminished influence, is proved from the fact that the 
tincture is also less effective in tetanus than in health. 

Begin (Traité de Thérapeutique, t.ii. p. 701) tells us, that M. Blaise, 
in a case of tetanus, administered in ten days, four pounds, seven ounces, 
and six drachms of laudanum, and six ounces, four drachms, and forty- 
five grains of solid opium! Begin (op. cit. t. i. p. 113) endeavours to 
explain these facts by assuming that the stomach acquires an increase of 
assimilative power, so that it is capable of digesting these enormous 
quantities of opium, in consequence of which their usual narcotic effects 
do not take place. He supports this hypothesis by stating, that if, during 
tetanus, opium be injected into the veins in much smaller quantities, it 
produces its usual effects. But if this latter assertion be correct, it does 
not at all warrant Begin’s assumption; and bearing in mind that opium 
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administered by clysters during tetanus is less powerful than usual, 
and also taking into consideration the case related by Mr. Abernethy, I 
think we have evidence sufficient to warrant our non-admission of this 
hypothesis. All, therefore, that can be said in the way of explanation, is, 
that in tetanus the nervous system has undergone some change by which 
its susceptibility to the influence of opium is considerably diminished. 

Another example of the influence of disease in modifying the effects 
of medicines is seen in the difficulty of causing salivation in fever by the 
use of mercury. I have repeatedly seen large quantities of mercurials 
exhibited internally during this disease, and in some cases accompanied 
with mercurial frictions, without affecting the mouth, and in general such 
cases terminated fatally. I never saw a fatal case of fever in which 
salivation was established; but whether the recovery was the consequence 
of the mercurial action, or the salivation of the recovery, I will not pre- 
tend to decide, though the first is the more plausible view. 

e. Climate —The well-known influence of climate in modifying the 
structure and functions of the animal economy, and in promoting or alle- 
viating certain morbid conditions, necessarily induce us to ascribe to it a 
power of modifying the effects of medicines. But it is difficult to obtain 
pure and unequivocal examples of it, in consequence of the simultaneous 
presence and influence of other powerful agents. 

JS. Mind.—The effects of medicines are very much modified by the 
influence of the mind. Hufeland (op. cit. p. 80,) knew a lady who, hay- 
ing conceived a violent aversion to clysters, was thrown into convulsions 
by the injection of a mixture of oil and milk. I have heard the most 
violent effects attributed to bread pills, which pills the patients had been 
previously informed exercised a powerful influence over the system. 
Much of the success obtained by empirical practitioners depends on the 
confidence which patients have in the medicines administered. «(94 “5... 

g. Race or species.—-The effects of some medicines are not uniform on 
the different races or species of man. 

The genus Homo is considered by most naturalists (among which may 
be mentioned the names of Blumenbach, Cuvier, Lawrence, and Prit- 
chard,) to be made up of but one species: the differences which are 
observed between the inhabitants of certain regions of the world being 
regarded as sufficient to constitute varieties or races only, and not distinct 
species. Bory de St. Vincent, (Essai Zoologique sur le Genre Humain, 
2nd edit. 1827,) however, admits no less than fifteen species. 

The races, according to Cuvier, (Le Regne Animal, nouv. ed. 1824,) are 


| three: the white, or Caucasian ; the yellow, or Mongolian; the negro, or 


Aithiopian. 


Fig. 22. 
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The Caucasian race is characterised “by a white skin; red cheeks ; 
copious, soft, flowing hair, generally curled or waving; ample beard ; 
small, oval, and straight face, with the features very distinct; expanded 
forehead ; large and elevated cranium; narrow nose; and small mouth.” 
It includes all the Europeans, the Laplanders excepted, the western 
Asiatics, and northern Africans. 


Fig. 23. 


Head and skulls of the Mongolian race. 


The Mongolian race is characterised by “ an olive yellow-coloured skin ; 
hair thin, coarse, and straight; little or no beard ; broad flattened face, 
with the features running together; small and low forehead; square- 
shaped cranium; wide and small nose ; very oblique eyes ; and thick lips. 
Stature inferior to the Caucasian.” This race includes the eastern 
Asiatics, the Laplanders in Europe, and the Esquimaux in North 
America. 

| Fig. 24. 


Head and skulls of the Aithiopian or Negro Race.—(Homo Asthiopicus, Bory.) 


The Aithiopian race is characterised by “a black skin; hair short, 
black, woolly; skull compressed on the sides, and elongated towards the 
point; forehead low, narrow, and slanting; cheekbones very prominent ; 

jaws projecting, so as to render the upper front teeth oblique ; eyes pro- 
minent; nose broad and flat; lips (especially the upper one) particularly 
thick.” It comprehends the Africans to the south of the Atlas chain. 

Differences of race have been supposed. to give rise, in some cases, to 
differences in the action of medicines on the body. Thus Charvet (De 
? Action comparée de V Opium, p. 59,) ascribes to this circumstance the 
different effects of opium on the Javanese and Malays (both belonging to 
the Mongolian race) as compared with those produced on Kuropeans, 
Turks, and Persians (the Caucasian race.) “The Javanese,” says Lord 
Macartney, (Embassy to China, vol.i. p. 263-4,) “ under the influence of an 
extraordinary dose of opium, becoming frantic as well as desperate, not 
only stab the objects of their hate, but sally forth to attack, in like man- 
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ner, every person they meet, till self-preservation renders it necessary to 
destroy them.” A very similar account is given by Raynal (Histoire 
Philosophique et Politique des Deux Indes, t. 1%, p. 359,) of the effects of 
opium on the Malays. . 

h. Temperaments. — Under the denomination of temperaments are 
included peculiarities affecting certain individuals, independent of race, 
and which consist in disproportions in the developement or activity of 
certain organs, by which the whole animal economy is influenced. The 
term temperament is derived from the -Latin verb tempero, to mix toge- 
ther, or to temper, and is applied to, certain conditions of the body for- 
merly supposed to arise from variations in the proportions of the fluids of 
the body. Thus, when the fluids were thought to be in proper relative 
proportions, they were said to temper each other, and by so doing, to 
produce a perfect temperament. When the yellow bile was supposed to 
be in excess it produced the choleric or bilious temperament; when black 
bile, the atrabilious or melancholic ; when blood, the sanguineous; and 
lastly, when pituita or phlegm, the pituitous or phlegmatic. Although in 
modern times physiologists do not admit these notions, yet we cannot but 
acknowledge that individuals do present certain physical and functional 
peculiarities: and thus the existence of temperaments has been generally 
admitted, while the theory or explanation of them has varied with the 
prevailing medical doctrines of the day. 

The number of temperaments has not been agreed on; Hippocrates 
admitted four, Boerhaave eight, others five. Under five heads, I think, 
we may include the leading varieties, which will then stand as follows:— 

Ist. The nervous temperament, characterised by great susceptibility of 
the nervous system, and comparatively little muscular power. 

2d. The sanguine temperament, known by great developement of the 
vascular system. The functions are performed with considerable activity, 
but the strength is soon exhausted. 

3d. The muscular temperament is characterised by great developement 
of the locomotive organs (bones and muscles ;) but is accompanied by 
diminished nervous energy. 

4th. The relaxed temperament, marked by deficiency of power and 
imperfect performance of all the functions, with a soft and flabby con- 
dition of the solids. 

5th. The most perfect temperament is that in which all the organs and 
functions are properly balanced, and in which we have the greatest 
strength. 

Kach of these temperaments varies in regard to its susceptibility to the 
influence of medicinal agents. In the sanguine temperament stimulants 
are to be employed very cautiously: in the nervous and relaxed tempera- 
ments, evacuants are to be used with great care. 

1. Idiosyncrasy.—Under this denomination are included these peculiari- 
ties which affect the functions of organs, without having any obvious relation 
to developement, and which are not common to a number of individuals. 
Its effect in modifying the effects of medicines and poisons is, in general, to 
increase their activity. Thus, some individuals are peculiarly susceptible 
of the action of opium, some of mercury, and others of alcohol. The 
odour of ipecacuanha will, in certain persons, produce short and difficult 
respiration, approaching almost to a paroxysm of asthma. The late Mr. | 
Haden (Dr. Dunglison’s translation of Magendie’s Formulary, with notes _ 
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by C. T. Haden, Esq. 1825,) has related a case in which two drachms 
and a half of tincture of colchicum produced death: the mother of the 
patient was also exceedingly susceptible of the action of colchicum even 
in very small doses. In some instances the effect of idiosyncrasy is to 
diminish the activity of medicines. Thus some persons are exceedingly 
insusceptible of the action of mercury. 

k. Tissue or organ.—The nature of the part to which a medicine is 
applied, has an important influence over the effect produced. The sto- 
mach, for example, is much more-susceptible of medicinal impressions 
than the skin. Opium acts more powerfully on the system when applied 
to the serous than to the mucous tissues. Carbonic acid acts as a posi- 
tive poison when taken into the lungs, but as a grateful stimulant when 
applied to the stomach. The modifications effected by the nature of the 
tissue will be more fully noticed hereafter. 


8. Therapeutical Effects of Medicines. 


The effects produced on diseases by the influence of medicines are 
denominated therapeutical. They are sometimes termed secondary, be- 
cause, in a great majority of instances they are subordinate to those 
already described under the name of physiological. 

MopeE or PRopucTION.—Therapeutical effects are produced in two 
ways :— 

i. By the injluence of a medicine over the causes of diseases.—This 
may be direct or indirect. Medicines which act directly are termed by 
Hufeland (Lehrbuch, p. 194) specifica qualitativa. As examples, the che- 
mical antidotes may be referred to.. Those anthelmintics (as oil of tur- 
pentine), which poison intestinal worms, also belong to this division. If 
the efficacy of sulphur in the cure of itch depend on its destroying the 
Acarus Scabiei, this will be another instance of the direct operation of 
an agent on the cause of a disease. As an example of a medicine acting 
indirectly, 1 may mention the dislodgement of a biliary calculus, con- 
tained in the ductus choledochus, by the administration of ipecacuanha 
as an emetic: or the removal, by a purgative, of a morbid condition 
of system, kept up by the presence of some depraved secretion in the 
bowels, the result of a previous disease. 

2. By modifying the actions of one or more parts of the system.—In a 
large majority of instances the causes of disease are either not known, 
or they are not of a material nature. \ In all such cases we administer 
medicines with the view of producing certain changes in the actions of 
one or more parts of the system, and thereby of so altering the diseased 
action as to dispose it to terminate in health. Thus inflammation of the 
lungs frequently subsides under the employment of nauseating doses of 
tartarized antimony; and emetics will sometimes put a stop to the pro- 
gress of hernia humoralis. : 

The medicines belonging to this division may be arranged in two 
classes; those which are applied to the diseased part, and, secondly, 
those which are applied to other parts. 

a. Topical agents—Under this head we include unguents or lotions 
used in cutancous diseases, ulcers, &c.; gargles in affections of the mouth 
and throat; collyria in ophthalmic diseases ; and injections into the vagina 
and uterus in affections of the urino-genital organs. In all such cases 
‘we can explain the therapeutic effect in no other way than by assuming 
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that the medicine sets up a new kind of action in the part affected, by 
which the previous morbid action is superseded ; and that the new action 
subsides when the use of the medicine is suspended or desisted from., 
Sometimes it may be suspected that the influence which certain medi- 
cines exercise in diseases of remote organs, arises from their particles 
being absorbed, and, through the medium of the circulation, carried to 
the parts affected. Thus the beneficial influence which the turpentines 
occasionally exert in affections of the mucous membranes (as in gleet 
and leucorrhcea) may perhaps be owing to a topical influence of this 
kind; as also strychnia in affections of the spinal marrow. 

b. Medicines which indirectly influence diseased action.—Under this 
head I include all those agents operating on some one or more parts of the 
body, which have a relation with the diseased part. Thus emetics may 
influence a disease by the mechanical effects of the vomiting which they 
induce. Alterations in the quality of the food relieve diseases depending 
on morbid changes of the blood,—as when we substitute fresh meat and 
vegetables, and the use of vegetables acids, for salt provisions in scurvy. 
Opium relieves spasm and pain, as in colic, or in the passage of calculi. 
Purgatives relieve cutaneous and cerebral affections; diuretics, dropsies ; 
blisters, internal diseases, &c. 

FUNDAMENTAL METHODS OF CURE.—According to the homeeopathists 
there are only three possible relations between the symptoms of diseases 
and the specific effects of medicines—namely, opposition, resemblance, 
and heterogeneity. It follows, therefore, that there are only three imagina- 
ble methods of employing medicines against disease; and these are 
denominated antipathic, homeopathic, and allopathic. 

1. Antipathia (from ’ Avri, opposite, and Wd0c, disease).—The antipathic 
(called also by Hahnemann, enantiopathic or palliative) method consists 
in employing medicines which produce effects of an opposite nature to 
the symptoms of the disease, and the axiom adopted is “ contraria con- 
traris opponenda.” Hippocrates may be regarded as the founder of this 
doctrine ; for in his twenty-second Aphorism (Aphorismi, Sectio 2""*,) he 
observes—“ All diseases which proceed from repletion are cured by eva- 
cuation; and those which proceed from evacuation are cured by repletion. 
And so in the rest; contraries are the remedies of contraries.” 

We adopt this practice when we employ purgatives to relieve consti- 
pation ; depletives to counteract plethora; cold to alleviate the effects of 
scalds; narcotics to diminish preternatural sensibility or pain; and 
opium to check diarrhea. 

But purgatives are not to be invariably employed in constipation, nor ~ 
opium in pain. Reference must be constantly had to the cause of these 
symptoms. If confinement of bowels depend on a torpid condition of 
the large intestines, powerful purgatives may be administered with great 
benefit; but if it arise from acute enteritis or strangulated hernia, they 
will probably increase both the danger and sufferings of the patient. 
Again, opium may be beneficially given to relieve the pain of colic, but 
it would be highly improper in all cases of acute pain, as in pleurisy. 

The homeeopathists object to antipathic remedies, on the ground that 
though the primary effects of these agents may be opposite to the phe- 
nomena of a disease, the secondary effects are similar to them. “ Con- 
stipation excited by opium (primitive effect) is followed by diarrhea 
(secondary effect); and evacuations produced by purgatives (primitive 
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offect) are succeeded by costiveness, which lasts several days (secondary 
aftect).” (Hahnemann, Organon, §1xi). The only mode of meeting state- 
ments of this kind is to appeal to experience. Is opium ever beneficial 
in diarrhea? Are purgatives useful in any instances of constipation ? 
The homeeopathists reply to both of these questions—No. We answer— 
Yes. Here, then, we are at issue with them on a matter of fact. 

2. Homeopathia (from “Opoioc, like or similar, and Wd60c, a disease).— 
The homeopathic method of treating diseases consists in administering a 
medicine capable of producing an affection similar to the one to be 
removed, and the axiom adopted is “ similia similibus curantur.” 

Hahnemann’s first dissertation on homeopathy was published in 1796, 
in Hufeland’s Joural (Preface to the English Translation of the 
“ Organon.”) In 1805 appeared his “ Fragmenta de viribus medicamen- 
torum positivis.” But the first systematic account of this doctrine appeared 
in 1810, in a work entitled “ Organon der rationellen Heilkunde.” 

The following, says Hahnemann, are examples of homceopathic cures 
performed unintentionally by physicians of the old school of medicine : 

The author of the fifth book, ’Emdnyéy, attributed to Hippocrates, 
speaks of a patient attacked by the most violent cholera, and who was 
cured solely by white hellebore ; which, according to the observations of 
Forestus, Ledelius, Reimann, and many others, produces of itself a kind 
of cholera. The English sweating sickness of 1485, which was so fatal 
that it killed 99 out of 100 affected with it, could only be cured by the 
use of sudorifics. Dysentery is sometimes cured by purgatives. ‘Tobacco, 
which causes giddiness, nausea, &c. has been found to relieve these 
affections. Colchicum cures dropsy, because it diminishes the secretion 
of urine, and causes asthma in consequence of exciting dyspnea. Jalap 
creates gripes; therefore it allays the gripes which are so frequent in 
young children. Senna occasions colic; therefore it cures this disease. 
Ipecacuanha is effectual in dysentery and asthma, because it possesses 
the power of exciting hemorrhage and asthma. Belladonna produces 
difficult respiration, burning thirst, a sense of choking, together with a 
horror of liquids when brought near the patient ; a flushed countenance, 
eyes fixed and sparkling, and an eager desire to snap at the by-standers 5 
in short, a perfect image of that sort of hydrophobia which Sir Theodore 
de Mayerne, Munch, Buchholz, and Neimicke, assert they have completely 
cured by the use of this plant. When, indeed, belladonna fails to cure 
canine madness, it is attributable, according to Hahnemann, either to the 
remedy having been given in too large doses, or to some variation in the 
symptoms of the particular case, which required a different specific— 
perhaps hyoscyamus, or stramonium. Drs. Hartlaub and Trinks have 
subsequently added another homeopathic remedy for hydrophobia— 
namely, cantharides. Opium cures lethargy and stupor, by converting it 
into a natural and healthy sleep. The same substance is a cure for con- 
stipation. Vaccination is a protection from small-pox, on homceopathic 
principles. The best application to frost-bitten parts is cold, either by 
the use of some freezing mixture or by rubbing the part with snow. In. 
burns or scalds the best means of relief are the exposure of the part to 
heat, or the application of heated spirit of wine or oil of turpentine. 

Hahnemann thinks that it is of little importance to endeavour to 
elucidate, in a scientific manner, how the homeeopathic remedy effects a 
cure ; but he offers the following as a probable explanation. ‘The medi- 
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cine sets up, in the suffering part of the organism, an artificial but some- 
what stronger disease, which, on account of its great similarity and pre- 
ponderating influence, takes the place of the former; and the organism 
from that time forth is affected only by the artificial complaint. This, 
from the minute dose of the medicine used, soon subsides, and leaves the 
patient altogether free from disease; that is to say, permanently cured. 
As the secondary effects of medicines are always injuriotis, it is very 
necessary to use no larger doses than are absolutely requisite, more espe- 
cially as the effects do not decrease in proportion to the diminution of the 
dose. ‘Thus eight drops of a medicinal tincture do not produce four 
times the effect of two drops, but only twice: hence he uses exceedingly 
small doses of medicines. Proceeding gradually in his reductions, he 
has brought his doses down to an exiguity before unheard of, and seem- 
ingly incredible. The millionth part of a grain of many substances is 
an ordinary dose; but the reduction proceeds to a billionth, a trillionth, 
nay, to the decillionth of a grain, and the whole materia medica may be 
carried in the waistcoat pocket. 

The following is the method of obtaining these small doses :—Suppose 
the substance to be a solid; reduce it to powder, and mix one grain of it 
with ninety-nine grains of sugar of milk: this constitutes the first atte- 
nuation. ‘To obtain the second attenuation, mix one grain of the first 
attenuation with a hundred grains of sugar of milk. The third attenu- 
ation is procured by mixing one grain of the second attenuation with 
ninety-nine grains of sugar of milk. In this way he proceeds until he 
arrives at the thirtieth attenuation. The following table will shew the 
strength of the different attenuations, with the signs he employs to dis- 


tinguish them :-— 


Signs. Strength of one grain. Signs. Strength of one grain. 
1. First attenua-2 One — hundredth V. Fifteenth ...... One quintillionth. 
CiOtins ie. ' part of a grain. VI. Eighteenth ..,.One sextillionth. 
ee CONG «etic © One thousandth. VII. Twenty-first....One septillionth. — 
Pratt vee cee te One millionth. VIII. Twenty-fourth. .One octillionth. 
EEO Sith Lek One billionth. IX. Twenty-seventh One nonillionth. 
LLG, eNinthyciktidees One trillionth. X. Thirtieth ...... One decillionth. 
IV. Twelfth ....... One quadrillionth. 


Here is a tabular view of the doses of some substances employed by 
the homceopaths :— . 
Charcoal, one or two decillionths of a grain. 
Chamomile, two quadrillionths of a grain. 
Nutmeg, two millionths of a grain. 
Tartar emetic, two billionths of a grain. 
Opium, two decillionths of a drop of a spirituous solution. 
Arsenious acid, one or two decillionths of a grain. 
Ipecacuanha, two or three millionths of a grain. 
These doses are given in pills (globuli), each about the size of a poppy- 
seed. 7 
Hahnemann gravely asserts, that the length of time a powder is rubbed, 
or the number of shakes we give to a mixture, influences the effect on 
the body. Rubbing or shaking is so energetic in developing the inherent 
virtues of medicines, that latterly, says Hahnemann, “ I have been 
forced, by experience, to reduce the number of shakes to two, of which I 
formerly prescribed ten to each dilution” (Organon). In mixing a powder 
with sugar, the exact period we are to rub is, therefore, laid down: in 
dissolving a solid in water, we are told to move the phial “ circa axin 
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suam,” and -at each attenuation to shake it twice—“ bis, brachio quidem 
bis moto, concute.” (See Dr. Quin’s “ Pharmacopeia Homeopathica.”) 

The principal facts to be urged against this doctrine may be reduced to 
four heads :— | 

Ist. Some of our best and most certain medicines cannot. be regarded 
as homceopathic: thus sulphur is incapable of producing scabies, though 
Hahnemann asserts it produces an eruption analogous to it. Andral took 
quinia in the requisite quantity, but without acquiring intermittent fever; 
yet no person can doubt the fact of the great benefit frequently derived from 
the employment of this agent in ague; the paroxysms cease, and the 
patient seems cured. “ But,” says Hahnemann, “ are the poor patients 
really cured in these cases?” All that can be said is, that they seem to 
be so; but it would appear, according to this homceopath, that our pa- 
tients do not know when they are well. We are also told, that whenever 
an intermittent resembles the effects of cinchona, then, and not till then, 
can we expect a cure. I am afraid if this were true, very few agues 
could be cured. Acids and vegetable diet cure scurvy, but I never heard 
of these means causing a disease analogous to it. 7 | 

2dly. In many cases homceopathic remedies would only increase the 
original disease. Only contemplate the evils likely to arise from the 
exhibition of acrid substances in gastritis, or of cantharides in inflam- 
mation of the bladder, or of mercury in spontaneous salivation. 

3dly. The doses in which these agents are exhibited are so exceed- 
ingly small, that it is difficult to believe they can produce any effect on 
the system, and, therefore, we may infer that the supposed homceopathic 
cures are referrible to a natural and spontaneous cure. What effect can 
be expected from one or two decillionth parts of a drop of laudanum ? 
Hahnemann says it is foolish to doubt the possibility of that which really 
occurs; and adds, that the sceptics do not consider the rubbing and 
shaking bestowed upon the homeopathic preparation, by which it ac- 
quires a wonderful developement of power ! 
_ 4thly. Homeeopathia has been fairly put to the test of experiment by 
some of the members of the Académie de Médecine, and the result was a 
failure. Andral tried the system on 130 or 140 patients, in the presence 
of the homeeopaths themselves, adopting every requisite care and precau- 
tion, yet in not one instance was he successful. (See Medical Gazette, 
wol. xv. p. 922.) | 

3. Allopathia (from”Adoc, another, and Ild80c, a disease). The allopa- 
thic (called also by Hahnemann heteropathic) method consists in the 
employing medicines which give rise to phenomena altogether different 
or foreign (neither similar nor exactly opposite) to those of the disease. 

Under this head is included that mode of cure effected by what is 
ealled Counter-irritation ; that is, the production of an artificial or secon- 
dary disease, in order to relieve another or primary one. It is a method 
of treatment derived from observation of the influence which maladies 
mutually exert over each other. For example, it has been frequently 
noticed, if a diarrhcea come on during the progress of some internal dis- 
eases, the latter are often ameliorated, or perhaps they rapidly disappear, 
apparently in consequence of the secondary affection. The result of 
observations of this kind would naturally be the employment of alvine 
evacuants in other analogous cases where diarrheea did not spontaneously 
take place: and this practice is frequently attended with beneficial 
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results. The appearance of a cutaneous eruption is sometimes a signal 
for the disappearance of an internal affection; and vice versd, the disap- 
pearance of a cutaneous disease is sometimes followed by disorder of 
internal organs. Here, again, we have another remedy suggested, 
namely, the production of an artificial disease of the skin, as by blisters, 
by an ointment containing tartar emetic, or by other irritating applications ; 
—a suggestion the advantage of which experience has frequently verified. 
I might bring forward numerous other examples to prove the fact (which, 
however, is so well known as to require little proof,) that action in one 
part will often cease in consequence of action taking place in another. 
Diseases, then, appear to have what Dr. Pring (Principles of Pathology, 
1823, p. 352, e¢ seq.) calls a curative relation with respect to each other ; 
and we shall find that the greater part of our most valuable and certain 
remedies operate on the principle of counter-irritation ; that is, they pro- 
~ duce a secondary disease which is related to the primary one. Dr. Parry 
(Elements of Pathology and Therapeutics, 2nd edit. 1825,) calls this the 
“ cure of diseases by conversion.” Let us offer a few examples :—vomit- 
ing.is a powerful means of relief in bubo, and also in swelled testicle. 
John Hunter says, he has seen bubo cured by a vomit. I have fre- 
quently seen the progress of swelled testicle in gonorrhea stopped by 
the exhibition of full doses of tartar emetic. Now it 1s very improbable 
that the benefit arises from the mere evacuation of the contents of the 
stomach. The only plausible explanation to be offered is, that the 
emetic sets up a new action in the system, which is incompatible with 
that going on in the groin or in the testicle. If this notion be correct, 
emetics act in these cases as counter-irritants. ‘The efficacy of purga- 
tives, in affections of the head, is best accounted for by supposing that 
they operate on the principle of counter-irritation. Blisters, cauteries, 
issues, moxa, and other remedies of this kind, are universally admitted 
to have a similar mode of operation. 

Even the efficacy of blood-letting, in inflammatory affections, is better 
explained by assuming that this agent imduces some new action incom- 
patible with the morbid action, than that it is merely a debilitant. The 
immediate effect sometimes produced on disease, by this remedy, is so 
remarkable as hardly to admit of the supposition of its acting as a mere 
weakening agent. One full blood-letting will sometimes put an imme- 
diate stop to ophthalmia; and I have sometimes seen, even while the 
blood was flowing, the vascularity of the eye diminish, and from that. 
time the disease progressively declined. When to this fact we add that 
the same disease is often successfully treated by other different, and 
even opposite remedies, such as mercury, and stimulant applications, we 
find a difficulty in explaining their beneficial agency, except by sup- 
posing that they influence disease by some relation common to all of 
them.” This view of the counter-irritant operation of blood-letting is 
supported by Dr. Clutterbuck, (Lectures on the Theory and Practice of 
Physic, published in the Lancet, vol. x. 1826,) Dr. Pring, (op. cit. pp. 465- 
8,) and others. The term counter-irritant is, however, objectionable, 
since literally it expresses that the secondary disease should be a state of 
jrritation,—a term hardly applicable to the condition caused by blood- 
letting. But this, as well as other remedial agents (mental impressions, 
for example,) agrees with the counter-irritants, commonly so called (blis- 
ters, &c.) in influencing diseases only by an indirect relation ; it would 
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be better, therefore, either to extend the meaning of the term counter-irri- 
tant, or to employ some other, such as counter-morbific. 

The older writers employed two terms, Revulsion and Derivation; the 
first was applied to those cases in which the secondary disease occurred 
in a part remote from the seat of the primary affection; the second was, 
on the contrary, confined to those instances in which the secondary was 
produced in the neighbourhood of the primary disease. For example, 
leeches or blisters applied to the feet in apoplexy were called revulsives, 
but the same applications to the head, in the same disease, would be 
derivatives. There is, however, no real distinction between them, their 
operation being similar; for revulsion was, even in their own sense of the 
word, only derivation at a distant part. 

Topical applications are frequently counter-irritants. Thus we see 
stimulant washes, applied to the eye, cure ophthalmia ; and they operate, 
apparently, by altering the morbid action, and substituting a milder and 
more easily cured disease for the one previously existing. | 

Using the term, therefore, in its most extended sense, we see our list of 
counter-irritants is a most extensive one. It comprehends emetics, pur- 
gatives, diffusible stimulants, mercury, blisters, cauteries, issues, setons, 
moxa, blood-letting, (including arteriotomy, venesection, cupping, and 
leeches,) irritating lavements, frictions, sinapisms, rubefacients, the hot 
and cold baths, and even mental impressions. That is, all these agents 
excite some action in the system which has a relation (oftentimes bene- 
ficial) with the morbid action: to use Dr. Parry’s words, these agents cure 
disease by conversion. | 

The most unsatisfactory part of our subject is, the theory or hypothesis 
of the manner in which the mutual relations of diseased actions are 
effected. Dr. Parry presumes most diseases consist in local determina- 
tions of blood, and that it is a law of the human constitution that exces- 
sive morbid determination to two different parts shall not exist in the 
same person at the same time. Neither of these assumptions, however, is 
quite correct ; but if both were true, they still leave untouched the ques- 
tion how determination of blood to one organ is cured by producing a 
determination to another. To account for it, some assume that the sys- 
tem can produce only a certain quantity of nervous energy, and that, as 
in every disease, there is an undue or preternatural distribution of ner- 
vous energy, so the production of an artificial disease in one part must, 
by consuming the nervous energy, diminish the disease in another. But 
the whole hypothesis is grounded on assumptions perfectly gratuitous and 
incapable of proof. As Dr. Pring justly observes, were this hypothesis 
true, it would lead us to employ not bleeding, purgatives, blisters, and all 
indirect remedies in hepatitis or consumption, but the exercise of the 
treadmill for a few hours; so that a patient labouring under phrenitis or 
pneumonia should be made to walk fifteen or twenty miles a day, by 
which it would be presumed so much nervous energy would be consumed 
in the arms and legs, that there could not possibly be any preponderance 
or excess in any other seat. 

Let us, then, discard absurd hypotheses of this kind; and for the pre- 
sent be content with the knowledge of the fact that one disease, whether 
artificially or spontaneously generated, will often, but not invariably, 
supersede another. oe | : 
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9. Parts to which medicines are applied. | 


Medicines are applied to the skin, to mucous or serous membranes, to 
wounds, ulcers, or abscesses, or they are injected into the veins. 

I. APPLICATIONS TO THE SKIN.—Medicinal applications are frequently _ 
made to the skin in order to produce local effects, as in the case of blisters, 
cataplasms, fomentations, lotions, embrocations, &c.; and occasionally to 
affect remote parts of the system, as when we use mercury. Most, if 
not all medicines, which influence distant organs by application to the — 
skin, do so in consequence of their absorption; and as the cuticle offers 
a mechanical impediment to this process, we generally either remove it 
or make use of friction. 

There are three methods of applying medicines to the skin; namely, 
the enepidermic, the iatraleptic, and the endermic. & 
1. The Enepidermic method consists in the application of medicimes to: 
the skin, unassisted by friction; as when we employ plasters, blisters, 

poultices, lotions, fomentations, baths, &c. 

Baths are made of liquids (as simple water), soft substances (as hot 
dung, and saline mud), dry bodies (as sand), gases (as hot air), or vapours. 
(as aqueous vapour). Gases or vapours are sometimes applied to the 
skin, either as local agents, or as means of affecting the constitution. 
Thus, baths of sulphurous acid gas are employed in itch; chlorine gas. 
is recommended as an application to the skin in liver complaints ; 
vapours of various mercurial preparations have been employed to excite 
salivation. The vapour of hot water, holding in solution the volatile 
matters of vegetables, has been employed in the treatment of many dis- 
eases, under the name of medicated vapour baths; though the greater 
part of their efficacy is to be ascribed to the influence of the vapour. 

2. The Jatraleptic method (which has been so called from Iarpsiw, to 
cure or heal, and ’Adeipw, to anoint), consists in the application of medi-~ 
cines to the skin, aided by friction. It has been termed the epidermic 
method—sometimes anatripsologia (from ’Avarpifw, to rub in, and Aédyoe, 
a discourse), and also espnoic medicine. It was employed by Hippocrates 
and other old writers, but fell into disuse until attention was again drawn 
to it by Brera, Chiarenti, Chrestien, and others. Among the substances 
which have been employed in this way, are camphor, digitalis, squills, 
cantharides, sulphate of quinia, veratria, colocynth, rhubarb, opium, bella- 
donna, mercury, chloruret of gold, &c. 

The mode of employing medicinal agents according to the iatraleptic 
method, is the following :—The substance to be applied being reduced to” 
the finest possible state of division, is to be dissolved or suspended in 
some appropriate liquid, and in this state rubbed into the skin. The 
dose is always considerably larger than for the stomach—generally two 
or three, often as much as ten, and in some cases even twenty times the 
ordinary dose: but no absolute rule can be laid down on this head. The 
liquids employed to dissolve or suspend the medicine may be water, 
spirit, or oily or fatty matter. Iatraleptic writers, however, prefer the 
gastric juice, or saliva, or even bile; but I am not acquainted with any 
just grounds for this preference. Collard de Martigny (Dict. de Meédecs 
et de Chirurg. pratig. axt. Iatraleptie) concludes from his experiments, 
that the palms of the hands, soles of the feet, neighbourhood of the 
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joints, the chest, the back, and the inner parts of the limbs, are to be 
preferred for the application of medicines. + 

The objections to this mode of employing medicines are the uncer- 
tainty of results, the time required to affect the system, the frequently 
unpleasant nature of the process (as when mercurial inunctions are 
employed), and the local irritation sometimes produced by the friction. 
Notwithstanding these, however, it may be resorted to occasionally with 
advantage, as where the patient cannot or will not swallow, or where 
the alimentary canal is very irritable, or insensible to the action of the 
medicine. 

3. The Endermic, or Emplastro-endermic method, consists in the appli- 
cation of medicinal agents to the denuded dermis. For its introduction 
into practice we are indebted to M. M. Lembert and Lesieur.—(Hssai sur 
la Méthode Endermique, par A. Lembert, 1828.) 

The denudation of the dermis is usually effected by a blistering plas- 
ter. When the cuticle is elevated, an opening is to be made into it, in 
order to allow the serum to escape. The medicine is then ‘to be applied 
to the dermis either with or without removing the cuticle. At the first 
dressing, the transparent pellicle formed by the dermis is to be carefully 
removed, as it very much impedes absorption. The medicine is applied 
to the denuded surface, either in its pure state, in the form of an impal- 
pable powder,—or, if too irritating, it is to be incorporated with gelatine, 
lard, or cerate. Should any circumstances arise to lead us to fear that 
the quantity of the medicine applied has been too large, the mode of 
proceeding is the following :—Cleanse the surface immediately ; ; make 
compression (as by a cupping-glass) around the denuded part, in order 
to prevent absorption, and apply any substance that will neutralize the 
effect of the medicine. Thus Lembert has found that two grains of 
the acetate of morphia will destroy the tetanic symptoms caused by the 
application of two grains of strychnia. 

Instead of a blistering plaster, Trousseau recommends a a vesicating 
ointment, composed of equal parts of a strong solution of ammonia and 
lard. ‘Two applications, of five minutes each, are sufficient to raise the 
cuticle. Boiling water, which has been employed by some persons, 1s 
uncertain, painful, and dangerous: it may cause mortification of the 
dermis, and thus stop absorption. } 

The advantages of the endermic method are, that substances are not 
submitted to the influence of the digestive process, and their pure effects 
can be better ascertained ;—their operation is in general very quick, and 
in some cases more rapid than when they are applied to the stomach. If 
the gastric membrane be inflamed, or if the patient cannot (or will not) 
swallow, more especially if the case be urgent, this is an admirable 
method of putting the system under the influence of a medicine. 

The disadvantages of the endermic method are, the pain sometimes 
experienced by the application of medicinal agents to a denuded surface 
—some even may occasion mortification of the part; the possibility of 
the skin being permanently marked ; lastly, some substances have no effect 
when used endermically. 

The substances which have been used by this method are morphia and 
its acetate, muriate and sulphate, in doses of from a quarter of a grain 
to two grains ; strychnia, from a quarter of a grain to a grain; aconitina, 
one-sixteenth to one-eighth of a grain; extract of belladonna, three or 
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four grains ; sulphate of quinia, two to six grains; musk, six or eight 
grains; tincture of asafcetida, ten minims. Many other agents have also 
been employed endermically; as digitalis, extract of squills, aloes, 
saffron, bichloruret of mercury, tartar emetic, &c. For further informa- 
tion on the endermic method, consult, besides Lembert’s Essay before 
quoted, the article “ Endermique Méthode,” by Bouillaud, in the Dict. de 


Médec. et Chirurg. pratiques; also some articles by Dr. Bureaud Riofrey, — 


in the Continental and British Medical Review, vol. i. pp. 66, 321, 
and 385. 

Method by inoculation.—In connexion with the endermic method may 
be mentioned another mode of employing medicines; namely, the method 
by inoculation proposed by M. Lasargue de St. Emilion. (See the Conti- 
nental and British Review, vol. i. pp. 41 & 388.) 

II. APPLICATIONS TO THE MUCOUS MEMBRANES. — We have two 
mucous membranes, to the different parts of each of which we apply 
medicines: the first is the gastro-pulmonary membrane, the second the 


urino-genital. | 
1. Gastro-pulmonary membrane. 


a. Ocular mucous membrane (conjunc- d. Eustachian membrane. 


tiva). e. Aérian or tracheo-bronchial membrane. 
b. Nasal or pituitary membrane. J. Gastro-intestinal membrane. 
c. Bucco-guttural membrane. g. KRecto-colic membrane. 


2. Urino-genital membrane. 
a. Urethro-vesical membrane. 6. Vagino-uterine membrane. 


1. Gastro-pulmonary membrane: a. Ocular mucous membrane or 
conjunctiva.—Medicines are applied to the conjunctiva, to excite local 


effects only, though we might employ this part for other purposes, since’ 


remote organs may be affected by it. Thus a drop of hydrocyanic acid 
applied to the conjunctiva of a dog produces immediate death. The 
term Collyrium (KoAXipior) was formerly employed to indicate solid sub- 
stances applied.to the eyes. It now usually means liquid washes for 
the eyes, and is equivalent to eye-water. Cottereau (Traité Elémentaire 
de Pharmacologie, 1835,) calls all medicines (solids, soft substances, 
liquids, and vapours or gases,) which are applied to the eyes, collyria. 

b. Nasal or pituitary membrane.—We seldom apply medicines to the 
pituitary membrane except in affections of the nose or of parts adjacent. 
Sometimes they are employed to irritate and excite a discharge; they 
are then called errhines; but when used to produce sneezing, as when 
foreign bodies are in the nasal cavities, they are termed s¢ernutatories or 
ptarmics. 

c¢. Bucco-guttural mucous membrane——Medicines are very rarely ap- 
plied to the mouth and throat, except for local purposes. _ However, it 
has been proposed to excite salivation by rubbing calomel into the gums, 
Solfds used in the mouth are termed lozenges (trochisci) or masticatories, 
according as they are allowed to dissolve slowly or are masticated ; 
liquids are called collutoria or gargarismata. 

d. Eustachian membrane.—Aurists now and then apply washes to the 
Eustachian tubes in local affections ; but the occasions for this practice 
are rare, and the operation difficult, except in practised hands. 

e. Aérian or tracheo-bronchial membrane.—Accidental observation, as 
well as experiment, has shewn that medicines produce very powerful 
effects on the membrane lining the ¢rachea and bronchial tubes. For the 
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most part, applications here are made use of for local purposes, as in 
asthma, chronic bronchitis, phthisis, &c. though occasionally to affect 
the brain, the blood, the heart, &c. Dr. Myddleton (A Preliminary 
Dissertation illustrative of a new System of Pulmonary Pathology, 1825,) 
has advocated, in pulmonary diseases, the inhalation of substances (as 
cinchona, sulphate of iron, myrrh, &c.) reduced to an impalpable pow- 
der. The fumes (suffitus) of tar, balsam, resins, and other burning 
bodies, have also been employed in these cases. Sir Alexander Crichton 
has strongly recommended tar vapour; the method of using which is 
the following:—The tar employed should be that used in the cordage 
of ships; to every pound of which half an ounce of carbonate of potash 
must be added, in order to neutralize the pyroligneous acid generally 
found mixed with the tar, the presence of which will necessarily excite 
coughing. The tar thus prepared is to be placed in a suitable vessel 
over a lamp, and to be kept slowly boiling in the chamber during the 
night as well as the day. The vessel, however, ought to be cleansed 
and replenished every twenty-four. hours, otherwise the residuum may be 
burned and decomposed,—a circumstance which will occasion increased 
cough and oppression on the chest. 

The inhalation of aqueous vapour (Aalétus,) either alone or with other 
substances, is oftentimes useful in various affections of the lungs and of 
the throat, &c. The apparatus for this purpose may be that proposed by 
Dr. Gairdner (Edinburgh Medical and Surgical Journal, vol. xix. ;) or Dr. 
Mudge’s inhaler, or in the absence of these, a teapot, or basin with an 
inverted funnel. In many asthmatic cases the difficulty of breathing is 
so great, that the patient cannot close the mouth around the tube, espe- 
cially if the latter be small, without exciting a sense of impending 
suffocation. In such instances I have found the only easy and practica- 
ble method of enabling the patient to inhale is, by holding the mouth 
over hot water contained in a basin or tea-cup. Various narcotic and 
emollient herbs are sometimes added to the water, but I suspect without 
contributing in any way to its efficacy. The vapour of hot vinegar, of 
sulphuric ether, of iodine, of camphor, and of other volatile bodies, is 
occasionally employed in pulmonary diseases. The vapour of iodine 
may be conveniently inhaled by means of a double-necked glass bottle 

Fig. 25. Fig. 26. (fig. 25,) into which we introduce 

about an inch of water, to which a 
few drops of the tincture of iodine . 
have been added. Through one of 
the necks a straight glass tube passes, 
and dips under the surface of the 
water. The other neck has a short 
curved glass tube passing through it, 
by which the patient inhales. In the 
absence of a double-necked bottle we 
may use a common wide-mouthed 
bottle (fig. 26,) the cork of which has 
two perforations, through which pass 
the glass tubes. Chlorine gas may 

Inhaling boitles. be inhaled in a similar manner, using 
a solution of the gas, or of chloride of lime, instead of the tincture of 
lodine. If oxygen, or nitrous oxide, be inhaled, the most easy and con- — 
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venient mode of effecting it is from a bladder; but for other and more ~ 
complete, though more costly methods, | must refer you to the works of 
the late Dr. Beddoes, and of the celebrated engineer, Mr. James Watt.— 
(Considerations on the Medicinal Use, and on the Production of Factitious 

Airs, 1796.) | 

f. Gastro-intestinal membrane.— We employ both extremities of the 
alimentary canal for the exhibition of medicines ; the upper, however, — 
more frequently than the lower. This mode of employing medicines is — 
called the method by ingestion. Of all parts of the body the gastro-intes- _ 
tinal surface is the most useful for the application of medicines. This — 
arises from the great susceptibility, the active absorbing power, and the 
numerous relations, which the stomach has with almost every part of the 
body. In many cases remote effects are more easily produced by this — 
than by any other organ, as in the case of diffusible stimulants. Medi- — 
cines which act by absorption are more energetic when applied to the 
serous membranes, the bronchial membrane, the cellular tissue, &c. In © 
some cases it is not only possible, but probable, that the stomach may ~ 
either partially or wholly digest a medicine. : ’ 

g. Recto-colic membrane.— Sometimes, though less frequently than the ~ 
stomach, the rectum is employed for the application of medicines. It has 
been asserted that the general susceptibility of the rectum is only one-fifth ~ 
of that of the stomach, and that medicines take five times as long to ope- 
rate by the former as by the latter: hence it has been said that both the 
dose, and the interval between the doses, should be five times as great as — 
when applied to the stomach. But this assertion is far from being uni- — 
versally correct, though it may be so occasionally. Orfila asserts that — 
those agents which operate by absorption, as opium and tobacco, are 
more active by the rectum than by the stomach ; and he assigns as a_ 
reason the greater venous absorption of the rectum, and its léss digestive 
power. But this statement is in direct opposition to the experience of 
almost every practitioner. Whenever I have had occasion to employ 
opium by way of enema, I always exhibit twice or three times the ordi- — 
nary dose, without exciting any remarkable effects. Dr. Christison states — 
that he has given two measured drachms of laudanum by injection, with- 
out producing more than usual somnolency, a quantity which, if Orfila’s — 
statement were correct, would probably prove fatal. i a 

We apply medicines to the rectum sometimes with the view of alle-— 
viating disease of this or of neighbouring organs (as of the uterus, blad- | 
der, prostate gland, &c.); at other times in order to irritate the rectum, 
and, on the principle of counter-irritation, to relieve distant parts (as the — 
head) ; sometimes to produce alvine evacuations, or to dissolve hardened 
feces; occasionally, also, when we are precluded from applying our 
remedies to the stomach, on account of their unpleasant taste and smell, ’ 
the inability or indisposition of the patient to swallow, or the irritability 
of the stomach ; and, lastly, in order to destroy the small thread-worm 
(Ascaris vermicularis.) 

When the substances applied to the rectum are solid, we name them — 
suppositories (suppositoria, from suppono, to put under ;) but when of 
a fluid nature, they are termed clysters, lavements, or enemata. 

Formerly suppositories were conical, or cylindrical, like a candle, and of 
variable size,—sometimes one or two inches long. They are now usually ~ 
‘made globular, and of small size. They are employed to evacuate the 
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bowels ; to irritate the rectum, and thereby to relieve affections of distant 
organs; but more commonly to act as local agents in affections of the 
rectum, bladder, uterus, prostate gland, urethra, &c. I have frequently 
employed with great advantage a mixture of opium and soap, to prevent 
the pain of priapism during the night, in gonorrhea. 

Clysters or lavements require to be considered under several points of 

view : first, in reference to the material of which they are made, and 
which must vary with the object for which these remedies are employed ; 
secondly, with respect to the quantity of liquid used, and which will 
depend on the age of the patient. The average quantity for an adult is 
about twelve or sixteen ounces ; and I believe that it is rarely proper to 
use more than this. I am quite sure that the practice of introducing 
several pints of fluid into the large intestines, with the view of exciting 
alvine evacuations, is bad. In the first place it often provokes the con- 
traction of the gut, by which the injection is immediately returned; and, 
secondly, repeated distension diminishes the susceptibility of the part, so 
that the ordinary accumulation of fecal matter no longer acts as a suffi- 
cient stimulus. Mr. Salmon (Practical Essay on Prolapsus of the Rectum, 
1831, p. 24,) has related a case of this kind, where the patient had nearly 
lost all power of relieving the bowels, except by enemata or purgatives, and 
had produced dilatation of the rectum, in consequence of having been in 
the habit of introducing into the intestine two quarts of gruel twice every 
day. A newly-born infant requires about one fluid ounce ; a child of one 
to five years, from three to four ounces; and a youth from ten to fifteen, 
from six to eight fluid ounces. Thirdly, the impulse with which the 
fluid ought to be thrown up deserves attention. If too much force be 
used, the sudden dilatation of the gut may bring on spasmodic action of 
its lower part, by which the clyster will be returned. Fourthly, the in- 
struments by which the injection is effected require notice. The common 
pipe and bladder are too well known to require description. I am in- 
clined to think that the most convenient, safe, and uséful apparatus, is the 
elastic bottle and tube. Any quantity of liquid, however small, may be 
thrown up with the greatest ease, and without any danger of the impulse 
being too great. Its application is exceedingly convenient; a lusty 
person, by placing one foot on a stool or chair, may easily apply it with- 
out assistance; and its price is very moderate. Another form of enema 
apparatus is a narrow water-proof tube, holding about a pint of liquid, 
about four feet long, narrower at one end, which is furnished with a com- 
mon injecting pipe, and about two anda half inches in diameter at the 
other. The fluid being placed in the tube, the pipe is introduced into the 
rectum, and the apparatus held in a perpendicular direction, by which the 
fluid is propelled into the gut by its own gravity. This apparatus, 
although very simple, appears to me to be less convenient for common use 
than the elastic bottle, and not to be well adapted for the administration 
of small quantities of fluids. In the shops are sold syringes of various 
forms as enema apparatus. 

Gaseous matters have been sometimes thrown into the rectum. Thus 
the injection of common air has been proposed in ileus (Edinburgh Medi- 
cal and Surgical Journal, vol. xvi.) ‘Tobacco smoke has sometimes been 
employed in hernia: it is injected by a peculiarly constructed pair of 
bellows. Carbonic acid gas has been used in ulceration of the rectum. 
2. Urino-genital membrane: a. Urethro-vesical membrane.— Applica- 
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tions to the urethra are made only for local purposes; either in a solid — 

form, as caustic or medicated bougies, or in that of a liquid, as an injection: — 

the latter is easily applied by a common syringe. Syringes of various 

kinds, for this purpose, are sold by Messrs. Maw, of Aldersgate Street. 

_ Injections are sometimes thrown into the bladder, but always for local 
purposes. The operation is easily performed by attaching a catheter to 

an elastic bottle. | 

b. Vagino-uterine membrane.—Medicines are applied to the vagina and 
uterus to produce local effects only. Thus injections are made to relieve 
vaginal discharges, to excite the catamenia, &c. They are usually 
liquids, but the following case, told me by my friend Dr. Clutterbuck, 
_ proves that gases are sometimes employed. A lady, who had suffered a 
considerable time from some uterine affection, and had derived no relief 
from the treatment adopted, was advised to consult a physician in Italy. 
After he had examined the condition of the uterus, he assured her there 
was no organic disease, but merely a considerable degree of irritation ; 
for which he proposed to apply carbonic acid, as a sedative. This was 
done by means of a pipe and tube, communicating with a gasometer 
situated in another room. The patient obtained immediate relief, and 
although she had been obliged to be carried to the doctor’s house, on 
account of the pain experienced in walking, she left it in perfect ease. On 
her return to England, she had a relapse of the complaint, and applied to 
Dr. Clutterbuck to know whether she could have the same remedy applied 
in London, in order to save her the necessity of returning to Italy. 

III. APPLICATIONS TO THE SEROUS MEMBRANES: a. Tunica vaginalis.— 
Irritating injections, such as wine and water, solutions of metallic salts, 
&c. are thrown into the cavity of the serous membrane of the testicle 
in hydrocele, in order to excite inflammation and the subsequent adhesion 
of the sides of the sac. , 

b. Peritoneum.—Injections have also been made into the peritoneal sac 
in ascites, and in some cases with success.—(Philosophical Transactions 
for the year 1744.) The practice, however, is very dangerous. Mr. 
Cooper (Dictionary of Practical Surgery, art. Paracentesis,) has seen two 
fatal cases of 1. | | 

LV. APPLICATIONS TO ULCERS, WOUNDS, AND ABSCESSES.— These are 
employed principally to excite local effects, and sometimes, though 
rarely, to produce a constitutional affection. ‘Thus it has been proposed 
to apply corrosive sublimate to wounds, with the view of causing salivation. 

V. INJECTION OF MEDICINES INTO THE VEINS, (Chirurgia infusoria ; 
Ars clysmatica nova ; Infusion of medicines.)—This history of this opera- 
tion is inseparably connected with that of Transfusion. The first experi-- 
ments on infusion are said to have been performed in Germany. (See 
Paul Scheel’s work, entitled “ Die Transfusion des Bluts und Einsprutzung 
der Arzneyen in die Adern,” Kopenhagen, 1802: Zweiter Band, 1803.) 
But the first scientific examination of the operation was made by Sir 
Christopher Wren.—(Philosophical Transactions for 1665, vol. 1. p. 131.) 
His example was followed by Boyle, Clarke, Henshaw, Lower, and others. 
(For further information on the history of this operation, consult Scheel’s 
work, before quoted; also Dieffenbach’s essay, “ Ueber die Transfusion 
des Bluts und die Infusion der Arzneien,” 1833; or Marx’s, “ Die Lehre 
‘von den Giften,” 1827 and 1829.) 

The partisans of this method of treatment assert, that when medicines 
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are administered by the stomach, their properties are more or less altered 
by the digestive powers of this viscus; and that by injecting medicines at 
once into the veins, we avoid this influence. This statement, however, is 
not accurate, since Drs. Christison and Coindet have ees that some 
substances are decomposed even in the blood, or at least that they cannot be 
recognized in this fluid. Furthermore, it has been proved that the effects 
are of the same general nature as when medicines are applied to the skin 
or stomach ; thus, tartar emetic vomits, senna purges, opium stupifies, and 
so on. So that some of the supposed advantages of this operation have no 
real existence, while several objections to it exist: such as the danger of 
introducing air into the veins, or of throwing in too large a dose of the re- 
medy (for a slight excess in some cases may prove fatal), or of the occur- 
rence of phlebitis. These, then, are sufficient reasons for not resorting to 
this practice, except on very urgent occasions; for example, to excite 
speedy vomiting when the patient is unable to swallow. Kohler (men- 
tioned by Dieffenbach, who notices also several other analogous cases) 
preserved the life of a soldier, in whose throat a, piece of beef tendon was 
sticking, by throwing a solution of six grains of tartar emetic into a vein 
of the arm: vomiting was induced, and the meat expelled. Meckel in- 
jected two grains of this salt, dissolved in water, into the veins of a 
woman, to restore suspended animation, from immersion in water. 

In some obstinate and dangerous diseases this operation is admissible 
as a last resource; for example, in cases of poisoning, in hydrophobia, in 
malignant cholera, &c. As plethora appears to diminish absorption, it 
has been proposed to throw tepid water into the venous system in cases 
of narcotic poisoning, and thus to cause artificial plethora, in order to 
prevent the occurrence of the symptoms of poisoning by stopping absorp- 
tion. Verniere found three grains of nux vomica produced no effect 
when applied to a wound in a dog into whose veins water had been 
thrown; and he asserts, that by the early use of aqueous injections we 
‘may prevent the developement of contagious diseases. Magendie has 
tried the effects of injecting tepid water into the veins in hydrophobia. 
The operation was first performed at the Hotel-Dieu, at Paris, in Octo- 
ber, 1823: the convulsions were stopped, but the patient died in a day or 
two afterwards. This operation has been several times repeated, and 
with the same results. In June 1832, I tried it on a patient (afflicted 
with this terrible disease) under the care of the late Mr. Bennett, of the 
Commercial Road: the patient was a boy about nine years of age ; he was 
nearly insensible at the time I performed the operation. I threw in about 
one quart of tepid water without any obvious effect on the pulse: no 
convulsions were subsequently observed, but the patient died in a few 
hours. Saline solutions were injected into the veins in malignant cholera, 
and often with apparent advantage. Purgatives, narcotics, &c. have been 
thrown into the veins by different physiologists, and in most cases the 
effects observed were similar to, though more powerful than, those pro- 
duced when these agents were administered by the stomach. To this 
statement, however, the oils are an exception ; for when injected into the 
veins in large quantities ey interrupt the circulation, and produce a 
kind of asphyxia. “<< tatty, 2 

AGENcY oF GALVANISM. zi ee been proposed to assist the introduc- 
tion of certain medicinal particles into the blood by galvanism. This 
practice was first adopted with iodine in 1823, by Dr. “Coster, (Archives 
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Générales de Médecine, t. ii. p. 482,) and in 1833 by M. Fabré-Palaprat, 
(Arch. Gén. 11™° série, t. i1.; also, Becquerel, Traité de Electricité, t. iv. 
p- 321.) The principle on which galvanic electricity has been employed 


is, that the poles (electrodes) of a voltaic battery have attractive and re- ~ 
pulsive powers for certain substances: thus the positive pole (anelectrode) .~ 


attracts oxygen, chlorine, and iodine,—while the negative pole (cathelec- 
trode) attracts hydrogen and the metals. M. Fabre-Palaprat asserts, that 
by the aid of galvanism he can cause certain chemical agents to traverse 


the body and appear at some distant part. He bound on one arma com- . 


press, moistened with a solution of ioduret of potassium, and covered by 
a platinum disk, connected with the negative pole (cathelectrode) of a 
voltaic battery of thirty pairs of plates. On the other arm was placed a 
compress, moistened with a solution of starch, and covered by a plati- 
num disk, connected with the positive pole (anelectrode) of the battery. 
In a few minutes the starch acquired a blue tinge, shewing that the iodine 
had been transported from one arm to the other. 

But the idea entertained by Davy, that the poles (electrodes) possess 
attractive or repulsive powers, has been shown by Faraday to be incor- 
rect. It is, indeed, true, that if we place a solution of ioduret of potas- 

Fie. 27, sium in a glass tube (fig. 27, a.) closed at 
. the lower extremity by a piece of bladder, 
> and immerse the tube in a glass vessel con- 
taining a solution of common salt and starch, 
we may, by connecting the liquid in the tube 
with the negative pole (cathelectrode) (c,) 
and the outer or starch liquid with the po- 
sitive pole (anelectrode) (d) obtain the blue 
iodide of starch in the outer liquid, shewing 
that the iodine must have transuded the 
bladder. But the transudation is effected by 
exosmosis or imbibition, and not by the ac- 
tion of the battery, since the iodine may be 
recognised in the external liquid by appro- 
priate tests, when no voltaic apparatus has 
been employed. The positive pole (anelectrode) does not, therefore, 
aitract the iodine through the bladder, but merely sets it free when the 
ioduret has transuded. 

I have twice repeated M. Fabré-Palaprat’s experiment,—once on my 
pupil, Mr. John Smith, and a second time on my assistant, Mr. Scoffern, 
but though I employed fifty pairs of plates during fifteen minutes, I was 
unable to obtain the least trace of the passage of iodine through the body. 

It is not improbable, however, that electricity may promote absorption, 
either by increasing endosmosis, or by acting as a stimulus to the blood- 
vessels and lymphatics. 

10. Classification of Medicines. 


In some works on Medical Botany, which contain figures of the plants 
employed in medicine, the authors have not followed any arrangement; in 
consequence, I presume, of the impossibility of procuring specimens in 
regular order. ‘This is the case in the following works :— 

_W. Woodville, M.D. Medical Botany, 3 vols. 4to. London, 1790. A Supplement to 


the Medical Botany, 4to. London, 1794. 
‘J. Bigelow, M.D. American Medical Botany, 3 vols. 8vo. Boston, 1817-18-20. 


a 
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_ W.P.C. Barton, M.D. Vegetable Materia Medica of the United States, 2 vols. 4to. 
Philadelphia, 1818. 2 
_ J. Stephenson, M.D. and J. M. Churchall, Medical Botany, 4 vols. 8vo. London, 
$827 -3 1; 

Flora Medica, 2 vols. 8vo0. 1827. 


_ The large number of substances employed in the treatment of diseases 
renders some arrangement of them almost absolutely necessary ;—and I 
conceive any order of treating of them to be better than none. 

Arrangements or classifications of medicines, like those of plants, (Théo- 
rie Elémentaire de la Botanique, par P. Decandolle, 1819,) may be 
divided into empirical and rational ones. 

1. Ewprerican ARRANGEMENTS.—These are independent of the nature 
of, and have no real relation or connexion with, the substances to be 
arranged. An alphabetical order, since it is founded on names which 
are arbitrary, and have no relation to the bodies they are intended to 
designate, is of this kind. Two advantages have been supposed to be 
gained by its employment ;—firstly, a ready reference to any particular 
substance ; and, secondly, the avoidance of errors committed by writers 
who adopt other methods. But the first is more imaginary than real ; for 
an index gives to any mode of classification every advantage derived from 
an alphabetical arrangement ; and, as each substance is known by a 
variety of names, an index becomes as necessary to an alphabetical, as to 
any other method. Like other classifications this has its disadvantages, 
the most important of which are, that it brings together substances of the 
most incongruous natures, and separates those which agree in most of their 
properties; and from its want of order, it distracts the attention of the 
student, and is, therefore, totally unfitted for an elementary work. 

The following are some of the more important works in. which medi- 
cines are described in an alphabetical order :-— 

M. de la Beyrie, and M. Goulin, Dictionnaire raisonné-universel de Matiere Médicale, 

~t. 8. Paris, 1773. 

J. Rutty, Mat. Medica antiqua et nova, repurgata et illustrata. 4to. Roterodam, 1775. 

W. Lewis, an Experimental History of the Materia Medica, 4to. 1761.—4th edit. by 
Dr. Aikin, 2 vols. 8vo. 1791. 

Andrew Duncan, jun. M.D. The Edinburgh New Dispensatory, 11th ed. Edinburgh, 
1826. Supplement to the above, 1829. 

J. R. Coxe, M.D. The American Dispensatory. Philadelphia, 1806. 

J. Thacher, M.D. The American New Dispensatory. Boston, 1810. 2d ed. 1813. 

A. T. Thomson, M.D. The London Dispensatory. London, 1811, 9th ed. 1837. 

J. A. Paris, M.D. Pharmacologia, 3rd ed. 1820. 8th edit. 1833. 

W. Ainslie, M.D. Materia Indica. London, 1826. 

W. T. Brande, A Manual of Pharmacy. London, 1825. 3rd ed. 1833. 

A. Chevallier, A. Richard, aud J. A. Guillemin, Dictionnaire des Drogues simples et 
composées ; tom. 9, Paris, 1827-9. 

F. P. Dulk, Die Preussische Pharmakopée, itbersetzt und erlautert; 2te Aufl. 2 Th. 
8vo. Leipsig, 1830. 

L. Martinet, Manuel de Thérapeutique et de Matiére Médicale. Paris, 1828. 

F. S. Ratier, Traité élémentaire de Matiére Médicale; tom. 2, Paris, 1829. 

_ -F.Y. Meérat et A. J. De Lens, Dictionnaire universel de Matiére Medicale et de Thé- 

rapeutique Générale, t. 6, 1829-34. 

L. W. Sachs and F. P. Dulk, Handwérterbuch der praktischen Arzneimittellebre, 
Kénigsberg, 1830-37. 19 Lief. A.—St. 

G. B. Wood, M.D. and F. Bache, M.D. The Dispensatory of the United States of 
America, 1833. 3rd edit. 1836. 

Bachmann, W. L. Handworterbuch der praktischen Apothekerkunst, 2 Bde. Nurn- 
berg, 1837. 

A. Ure, M.D. A Practical Compendium of the Materia Medica, with numerous For-. 
mule for the Treatment of Diseases of Infancy and Childhood. London, 1838. 
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J. Steggall, M.D. A Text Book of Materia Medica and Therapeutics, 12mo. Lon- 
don, 1837. 

2. RaTrionaL ARRANGEMENTS.—These have an actual relation with the 
bodies for which they are used, and are the classifications properly so 
called. They are founded on the properties of the substances treated of ; 
consequently, are as numerous as there are classes of properties. ‘Thus 
medicines may be arranged according to their 

a. Sensible properties (colour, taste, and smell.) 

6. Natural-historical properties (external form and structure.) 

c. Chemical properties. 

d. Physiological effects. 

a. Classifications founded on the sensible qualities (colour, taste, and 
odour.) —Classifications of this kind are necessarily very imperfect, owing 
to the impossibility of defining sensations. Moreover, their use is very 
limited, in consequence of the colour, taste, and odour of bodies having no 
necessary relation to their medicinal properties. In the best executed 
arrangements of this kind, the denominations of many of the classes or 
orders are objectionable ;—dissimilar bodies are brought together;—and 
similar ones separated. 

MR. GREEVE’S CLASSIFICATION. 
CLASSES. FaMILiEs. ORDERS. 

Ly TA GUR die saekreon one tee ge, Hs 
. Pulverescent. 
. Unctuous. 
. Tough. 
. Brittle. 
. Saccharine. 
. Amylaceous. 


I. INODOROUS AND INSIPID ... 


: . Pure bitter. 
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. Styptic 

. Acrid. 


. Salino-amare. 


1. Pure acid. 
2. Saccharo-acid. 
. Pure salt. 


. Sweet. 


. Frugous. 
2. Bitters ve 
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. Saccharine. 
Subastringent. 
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. Astringent. 
Sweet-spicy. 
. Sharp-bitter. 
. Subacrid. 
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Camphreous aromatics. 
Savoury. 

. Terebinthinate. 
Camphreous. 

. Vinous. 


4, Camphreous 1.000000 


fora os 


5. Spirituous seas vevees 


CLASSIFICATION OF MEDICINES. i 59. 


The following writers have offered the best examples of this mode of 
classification :— 

Jon. Osborne, M.D. On the Indications afforded by the Sensible Qualities of Plants 
with respect to their medical Properties. Contained in the Transactions of the Asso- 
ciation of Fellows and Li¢entiates of the King and Queen’s College of Physicians, 
vol. v. 1828. : 

A. F.A. Greeves, An Essay on the Varieties and Distinction of Tastes and Smells, 
and on the Arrangement of the Materia Medica. [Published by Dr. Duncan in his 
Supplement to the Edinburgh New Dispensatory, 1829. | 


b. Classifications founded on natural-historical properties.—By natural- 
historical properties, I mean those made use of in natural history. 
They are principally external form and structure. In living beings we 
find that peculiar structure denominated organized. The structure called 
crystalline is peculiar to mineral and other inorganized bodies. 

A. Classifications of organized beings—In the following works the 
vegetable substances employed in medicine are arranged according to 
their natural-historical properties :— 

J. A. Murray, Apparatus Medicaminum tam simplicium quam preeparatorum et 
compositornm, vol. v. Gottinge, 1776-89;—post mortem auctor. edid. L. C. Althof, 
vol. vi. Gottinge, 1792. 

A. P. De Candolle, Essai sur les Propriétés Médicales des Plantes, comparées avec 
leurs Formes Extérieurs et leur Classification Naturelle, 1804, 2d. éd. Paris, 1816. 

A Richard, Botanique Médicale. Paris, 1823. 

P. J. Smyttére, Phytologie-pharmaceutique et Medicale. Paris, 1829. 

J. H. Dierbach, Abhandlung wber die Arzneikrafte der Pflanzen verglichen mit ibrer 
structur und ihren chemischen Bestandtheilen. Lemgo, 1831. 

T. F. L. Nees von Esenbeck und C. N. Ebermaier, Handbuch der medicinisch-phar- 
maceutischen Botanik. Diisseldorf, 3 Th. 1830-32. 


The animal substances used in medicine are arranged in natural-histo- 
rical order in the following works :— | 

J.F. Brandt und J. T. C. Ratzeburg, Medizinische Zoologie oder, getreue Darstel- 
lung und Beschreibung der Thiere die in der Arzneimittellehre in Betracht kommen in 
systematischer Folge herausgegeben. Berlin, 2 Bde. 1827-33. 

P. L. Geiger, Handbuch der Pharmacie, 2ten Bd. 2te Halfte. Heidelberg, 1829. 


Both the vegetable and animal materia medica are arranged according 

to the natural system in the following works :— 

J. J. Virey, Histoire Naturelle des Médicamens. Paris, 1820. 

A. L. A. Fée, Cours d’Histoire Naturelle pharmaceutique. t. ii. Paris, 1828. 

A. Richard, Elémens d’Histvire Naturelle Médicale, t. ii. Paris, 1831-35, 

J. Johnstone, M.D. A Therapeutic Arrangement and Syllabus of Materia Medica. 
12mo. London, 1835. 

E. Soubeiran, Nouveau Traité de Pharmacie théorique et pratique, t. 11. Paris, 1836 

As in the subsequent part of this work the vegetable and animal sub- 

stances used in medicines will be arranged in natural-historical order, it 
will be unnecessary here to offer any examples illustrative of it. I have 
_ preferred this mode of arrangement principally on account of the great 
difficulties attending any other method, especially that founded on the 
effects of medicines. 
’ Artificial method of Linneus.—This appears to me the best place for 
noticing those pharmacological works in which the Linnean artificial 

method of arranging plants is followed. 

Car. A. Linné, Materia Medica, ed. 4a. curante J. C. D. Schrebero. Lipsiew et Er- 
lange, 1782 

P. J. Bergius, Materia Medica e Regno vegetabih, 2tom. ed. 2nda. Stockholmie, 1782.. 

P. L. Geiger, Handbuch der Pharmacie, 3tte. Aufl. 2 Bde. Heidelberg, 1830. 
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Methods founded on the parts of organized beings employed.—In some — 
works the vegetable and animal substances employed in medicine are 
classified according to the parts used ; as barks, roots, seeds, secretions, &c. 


R. A. Vogel, Historia Materize Medice. Ludg. Batav. & Lipsiz, 1758. 

C. Alston, M.D. Lectures on the Materia Medica, 2 vol. London, 1770. 

J.C. Ebermaier, M.D. 'Taschenbuch der Pharmacie. Leipzig, 1809. 

N. J. B. G. Guibourt, Histoire abrégée des Drogues simples, 2de. éd. Paris, 1826. 
3me. éd. 1836. 


B. Classification of inorganized substances.—I am unacquainted with 
any natural-historical arrangement of the inorganized substances of the 
materia medica; that is, of an arrangement founded on the external 
forms and structure of these bodies. Most writers who have followed 
the natural system in their descriptions of vegetable and animal medi- 
cines, have adopted a chemical classification for the inorganized medi- 
cinal substances; a mode of proceeding which I shall follow in this 
work. As an example of a natural-historical classification of minerals, I 
may refer to the following work :— 


F. Mohs, Treatise on Mineralogy, translated by W. Haidinger, 3 vols. Edin- 
burgh, 1825. 


It may perhaps be useful to present the student with a classification of 
all the crystallized substances employed as medicines ; as far, at least, as 
their primary forms have been determined. And here I must explain, 
that the forms of crystals are primary or secondary. “ A primary form 
is that parent or derivative form from which all the secondary forms of 
the mineral species to which it belongs may be conceived to be derived 
according to certain laws.” (Brooke’s Familiar Introduction to Crystallo- 
graphy, 1823.) ‘The secondary forms consist of all those varieties be- 
longing to each species of mineral which differ from the primary form. 

All the known primary forms may be arranged in six groups, or sys- 
tems, as follows :— eich 

Group Ist. ReguLar or Cusic System: (Octahedral System : Tessular System, Mohs). 
—The primary forms belonging to this group, are the Cube (or Heaahedron), the Tetra- 
hedron, the Regular Octahedron, the Rhombic Dodocahedron, and the Trapezohedron. Of 
these the Cube is usually regarded as the fundamental form or type. The following 
pharmacological agents belong to this group:— 


Bismuth Mercury Toduret Potassium 
Carbon Phosphorus Muriate Ammonia 
Copper Silver Arsenious Acid 

Gold Chloruret Sodium Alum 

Tron Bromuret Potassium Galena (sulphuret lead). 


Group 2nd. Ricut Sevare Prismatic System: (Square Prismatic System: Pyrami- 
dal System, Mohs).—The primary forms included in this group are, the Right Prism with 
a square base) also called Right Square Prism, or simply Square Prism), and the Octa- 
hedron with a square base. The first is considered to be the fundamental form. The 
following medicinal substances belong to this group:— 


Chloruret Mercury (Calo- Ferrocyanuret Potassium — Copper Pyrites 
mel) Red Antimony (oxisul- Peroxide Tin. 


Bicyanuret Mercury phuret).—(W. Phillips.) 


_ Group 3rd. Rigur Recrancutar or Riecut Ruomsic Prismatic System: (Right 
Prismatic System).—This group includes the following primary forms; the Right Rec- 
tangular Prism, the Octahedron with a rectangular base (Right Rectangular Octahedron), 
the Right Rhombic Prism, and the Octahedron with a rhombic base (Right Rhombie Octa- 
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hedron). The fundamental form is either the right rectangular or the right rhombic 
prism. The following are the pharmacological agents belonging to this group :— 


Bichloruret Mercury Sulphate Magnesia Morphia 

Sesquisulphide Antimony Sulphate Zine Sulphur (native) 

Sesquisulphide Arsenicum Nitrate Silver Emetic Tartar 
(Orpiment) Nitrate Potash White Antimony (pro- 

Carbonate Lead Citric Acid toxide) 

Carbonate Baryta Bitartrate Potash 

Sulphate Potash Soda-Tartrate Potash 


Group 4th. Optieve RecTancuLaR or Optieve Ruompic Prismatic SystEM.— 
(Oblique Prismatic System).—The primary forms included in this system are, the Oblique 
Rectangular Prism, the Oblique Octahedron with a rectangular base (Oblique Rectangular 
Octahedron), the Oblique Rhombic Prism, and the Oblique Octahedron with a rhombic base 
(Oblique Rhombic Octahedron). Mr. Brooke (Encyclopedia Metropolitana, art. Crystal- 
lography) refers the Raght Oblique-angled Prism to this group. The fundamental form 
of this system is the Oblique Prism (either rectangular or rhombic). The following 
pharmacological agents belong to this group :— 


Sulphur (by slow cooling) Sulphate Iron Acetate Copper 
SulphideArsenicum(Real- Chlorate Potash Acetate Zinc 
gar) Phosphate Soda ; Tartaric Acid 
Carbonate Soda Borax Oxalic Acid 
Sulphate Soda Acetate Soda Sugar. 


Group 5th. Dousty Osiieve Prismatic SystemM.—This system includes the Doubly 
Oblique Prism (also called the Oblique Prism with an oblique-angled parallélogram for its 
base.) The following pharmacological agents belong to this system :— 


Sulphate Copper Sulphate Cinchonia Nitrate Bismuth 
Group 6th. Ruomsonepric System (Mohs).—The primary forms of this group are, 
the Rhombohedron (also termed Rhomboid), the Bipyramidal Dodecahedron, and _ the 


Regular Hexagonal Prism. .The fundamental form is the Rhombohedron. The follow- 
ing pharmacological agents belong to this group :— 


Antimony Carbonate Zinc Nitrate Soda 


Plumbago Bisulphuret Mercury Hydrate Magnesia 
Carbonate Lime ‘Ice Chloruret Calcium 


e 


Carbonate Iron 


c. Classifications founded on the Chemical Constituents,—The difficul- 
ties attending the analysis of organized substances form a great obstacle 
to the formation of a chemical classification. Most of the writers who 
have attempted an arrangement of this kind are GermanJ*35, 4.2." 


~—g 


Donald Munro, A Treatise on Medical and Pharmaceutical Chymistry, and the Ma- 
teria Medica. London, 1788. 

C. H. Pfaff, System der Materia Medica nach chemischen Principien mit Rucksicht 
auf, d. sinn!. Merkmale und d. Heilverhiltnisse der Arzneimittel. Leipzig, 7 Bde, 
1808-24. 

FA. C. Gren: Handbuch der Pharmacologie, 3te Aufl. herausgegeben von Bern- 


-hardi und Buchholz, 2 Bde. Halle u. Berlin, 1813. 


F. G. Voigtels, vollstiind. System der Arzneymittellehre, herausgeg. von Kiihn. 4 Bde. 
Leipzig, 1816-17. 

C. W. Hufeland, Conspectus Materize Medic, Berolini, 1816, ed. 2, 1820; ed. 3, 1828. 

G. W. Schwartze, Pharmacologische Tabellen, oder system. Arzneimittellehre in 
tabell. Form. Leipzig, 1819-25. 2 Aufl. fol. 1833. 

G. A. Richter, ausfuhrliche Arzneimittellebre, Handbuch fiir prakt. Aerzte. 5 Bde. 
u. 1. Suppl. 1826-32. 


As an example of a chemical classification TI shall select Schwartze’s, 
and must refer the reader to the late Dr. Duncan’s (jun.) Edinburgh Dis- 
pensatory, 11th ed. p. 172, for Pfaff’s chemical classification of the 
vegetable materia medica. | 
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Schwartze’s Classification. 


Div. Div. Div. 
1. Aqua Communis 8. Extractiva amara 15. Alcalina 
2. Gummosa, mucilagi- 9. Adstringentia seu 16. Salina 
nosa Tannica 17. Metallica 
3. Farinosa, amylacea 10. AXtherea--Oleosa 18. Corpora simplicia,soli- 
4, Gelatinosa 11. Resinosa da, non metallica 
5. Albuminosa 12. Narcotica 19. Kalia sulphurata 
6. Saccharina 13. Spirituosa 20. Sapones 
7. Pinguia—Oleosa 14. Acida 


It will be observed that the author has not always founded his divi- 
sions on the chemical properties of medicines; some of them refer partly 
or wholly to the effects produced by these agents on the body. The 
nomenclature is not always perfect:. thus, his seventeenth class is called 
“ Metallica,” asif it alone contained metallic substances ; whereas divi- 
sions fifteen and sixteen also contain them. Again, some of the divisions, 
for example “ Resinosa,” contain substances whose effects are most dis- 
similar; while substances of analogous operation are placed in separate 
divisions. 

d. Classifications founded on the Physiological Effects of Medicines.—As 
the ultimate object of all our inquiries into the materia medica is to ob- 
tain a knowledge of the mode of operation of medicinal substances, it 
follows, that the most desirable and useful, because the most practical, 
classification of these agents, would be that founded on the similarity of 
their effects. But so many difficulties exist in the way of producing such 
an arrangement—so much remains yet to be determined with respect to 
the nature of the modifications impressed on the organised tissues by the 
influence of medicines—that it must be evident to every one who atten- 
tively studies the subject, that in the present state of our knowledge no 
such classification can be satisfactorily effected. 

Of the numerous arrangements of this kind which have been attempted, 
some are founded on the nature, quality, or general character of the 
effects; as in the following works :— 

W. Cullen, M.D. Treatise of the Materia Medica. Edinburgh, 1789. 
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R. Pearson, M.D. A Practical Synopsis of the Materia Alimentaria and Materia 


Medica. London, 1808. 

C. I. A. Schwilqué, Traité de Matiére Médicale, 2 tom. Paris, 1818. 

J. Arnemann, Chirurgische Arzneimittellehre, 6 Aufl. vind. A. Kraus. 1818. 

J. Arnemann, praktische Arzneimittellehre,6 Aufl. von L. A. Kraus. 1819. 

T. Young, M.D. An Introduction to Medical Literature, art. Pharmacology, 2nd 
edit. 1823. 

J. B. G. Barbier, Traité Elémentaire de Matiére Médicale, 2nde éd.3 tom. Paris, 1824. 

N. Chapman, M.D. Elements of Therapeutics and Materia Medica, 4th ed. Philadel- 
phia, 1820. 

Dr. Nuttall, Lancet, 1825-6, vol. ix. p. 578. 

H. M. Edwards, and P. Vavasseur, M.D. Manuel de Matiére Médicale. Paris, 1826. 

C. Sundelin, Handbuch der speciellen Heilmittellehre, 2 Bde. 3te Aufl. 1833. 

John Murray, M.D. A System of Materia Medica and Pharmacy, 5th edit. Edin- 
burgh, 1828. 

A. Duncan, M.D. Physiological Classification of the Materia Medica. In the Sup- 
plement to the Edinburgh New Dispensatory, 11th ed. 1829. 

J. Wendt, praktische Materia Medica. Breslau, 1830, 2 Aufl. 1833. 

F. Foy, Cours de Pharmacologie, 2 tom. Paris, 1831. 

A. T. Thomson, M.D. Elements of Materia and Therapeutics, 2 vols. 1832; 2nd ed. 
1 vol. 1835. ; 

E. S. and K. D. Schroff, Arzneimittellehre und Receptirkunde. Wien. 1833. 

A. Trousseau et H. Pidoux, Traité de Thérapeutique. Paris, ler tom. 1836. 2nd tom. 

re part. 1837. : 


C. G. Mitscherlich, Lehrbuch der Arzneimittellehre. 1re Bd, 1te Abl. Berlin, 1837. 
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The best arrangements of the authors just quoted are, in my opinion, 
those of Drs. Murray, Duncan, and A. T. Thomson. I subjoin that of 
Dr. Duncan :— 


DR. DUNCAN’S PHYSIOLOGICAL CLASSIFICATION OF THE MATERIA 


MEDICA. 
External Agents act, 
I. By nourishing the body - ALIMENTA. 
(a) Drink - Portus. 
When they act medicinally —- - - -  DiILuentia. 
(b) Food. - - Cri. 
When they act medicinally - - -  DEMULCENTIA. 
II. By evacuation - ~ EVACUANTIA. 
(a) By the skin insensibly.  - - : * = DIAPHORKETICA. 
sensibly - " = 2 
(6) By the mucous membrane 
Of the nostrils : - - - -  ERRHINA. 
Of the lungs - - - s - EXxpECTORANTIA, 
Of the stomach - - - - - EMBETICA. 
Of the intestines ~ - - - - CaTHARTICA. 
Ofthe uterus - ~ - - - = EMMENAGOGA. 
(a) By glandular secretion 
The kidneys ~ - - - - DIvRETICA. 
The salivary glands —_- - - - - SIALOGOGA. 
III. By exciting the vital powers - STIMULANTIA. 
(a) Chiefly of the parts to which they 
are applied - - TOPICA. 
Applied externally 
Causing redness beeps 2 - - RUBEFACIENTIA. 
serous secretion - - - ~  VESICANTIA. 
purulent secretion - - - - SuPPURANTIA. 
Administered internally. 
ConpIMENTA when alimentary. . 
When acting medicinally - - - CARMINATIVA. 
_ (b) Of the system generally - GENERALIA. 
(a) Obscurely, but more durably PERMANENTIA. 
Producing no immediate obvious effect - : TONICA. 
Constricting fibres and coagulating fluids - -  ASTRINGENTIA. 
(6) More evidently, but less durably, TRANSITORIA. 
Acting on the organic functions = - > -  CaLEFACIENTIA. 
Acting on the mental functions - - - INEBRIANTIA. 
IV. By depressing the vital powers DEPRIMENTIA. 
Acting on the organic functions - - - - REFRIGERANTIA. 
Acting on the mental functions - - 5 NaRcorica. 
V. By chemical influence on the fluids, CHEMICA 
Acidifying - - - - - ACIDA. 
Alkalizing - - ~ - - - ALKALINA. . 


A very cursory examination of the substances placed by the author 
under each of the above classes will satisfy the most superficial observer 
that this classification does not, in a large number of instances, effect 
that which it proposes to do; namely, to arrange together “ substances 
according to the effects which they produce in a state of health.” For 
example, under the head of diaphoretics and sudorifics we have mustard, 
copaiva, opium, ipecacuanha, alcohol, antimony, ammonia, and mercury ; 
among narcotics are opium, nux vomica, foxglove, saffron, and colchi- 
cum; in the class sialogogues we have, horseradish, tobacco, and mer- 
cury. Now no one will pretend to affirm that the substances thus 
grouped together operate in an analogous manner on the system, \or that 
their effects are similar. mS : 
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Some physicians have classified the articles of the materia medica in 
accordance with Brunonian principles. I have already mentioned that 
Brown regarded all medicines as stimulants ; that is, as agents causing 
excitement. But he supposed some of them to produce less excitement 
than health requires, and, therefore, to be the remedies for sthenic dia- 
thesis: hence they were termed Debilitating or Antisthenic. On the 


other hand, some agents give more excitement than suits the healthy — 


state, and are, therefore, the remedies for the asthenic diathesis. These he 
called Stimulant or Sthenic. (The Works of Dr. John Brown, vol. ii. 
p- 205, 1804.) The following pharmacological works are based on Bru- 
nonian principles: (Hncyclopadisches Worterbuch der medicinischen Wis- 
senshaften, 3 Bd. art. Arzneimittellehre.) 


Versuch einer einfachen practischen Arzneimittellehre. Wien. 1797. 

Pharmacopea Browniana, oder Handbuch der einfachsten und Wirksamsten Heil- 
mittel, mit klinischen Bemerkungen im Geiste der gelauterten neuen Arzneilehre. 
Stuttgart, 1798. 

J. S. Frank, Versuch einer theoretisch-praktischen Artzneimittellehre nach den Prin- 
cipien der Erregungstheorie. Erlangen, 1802. 

C. F. Oberreich, Umriss einer Arzneimittellehre nach den Grundsitzen der Erre- 
gungstheorie. Leipzig, 1803. 

J. J. Chortet, Traité de Pharmacologie, basée sur la theorie de Brown. Paris, 1806. 

F. Wurzer, Grundriss der Arzneimittellebre. Leipzig, 1808. 

J. H. Muller, Handbuch der Lebens-und Arzneimitteliehre. Leipzig, 1809. 

J. A. Neurohr, Versuch einer einfachen praktischen Arzneimittellehre, Zweite Aufl. 
Heidelberg, 1811. ; 

K. Schone, praktische Arzneimittellehre fur Aerzte und Wundarze nach den Grund- 
sitzen der Erregungstheorie. 2Bde. Berlin, 1815. 


The partizans of the theory of contrastimulus divide medicines into 
two great classes: one comprehending those agents which augment or 


depress the excitability—(stimulants and contra-stimulants)—and which ~ 


on that account are termed dynamics ; the other contains all mechanical 
and chemical agents, under the denomination of irritants. (Dict. de Mé- 
decine et de Chirurg. pratig. art. Contre-stimulant, par Andral.) 1 have 
already given a list of stimulants and contra-stimulants, and have pointed 
out some objections to the arrangement. : 

The followers of Broussais, the founder of what the French denomi- 
nate the New Medical Doctrine, or Physiological Medicine, consider all 
medicines to be either stimulants or debilitants. When a stimulant is 
applied to the organ affected, it is termed a direct stimulant, but when 
applied to a part more or less distant from that affected, it is termed a 
revulsive, or sometimes an indirect debilitant. Hence medicines ‘are 
divided into debilitants, direct stimulants, and revulsives. This is the 
plan adopted in the following work : 


L. J. Begin, Traité de Thérapeutique, rédigé d’aprés les principes de la nouvelle — 


Doctrine Médicale, t. ii. Paris, 1826. 


Another mode of classifying medicines is on chemico-physiological 
principles ; or, to use the phrase of Dr. Osann (Encyclop. W orterb. d. 
med. Wissenschaften) “ on the chemico-therapeutical basis of natural 
philosophy.” This method has been adopted in the following works: 


K. F. Burdach, System der Arzneimettellehre. 1807-9. 3 Bde. 2te Aufl. 1817-19. 
Leipzig. 


i 
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*C. H.C. Bischoff, die Lehre von den chemischen Heilmitteln, oder Handbuch der 
Arzneimittellehre. 3 Bde. 1825-31. Bonn. 

_ W. Grabau,M.D., chemisch-physiologisches Syst. der Pharmakodynamik. ler Theil 
Kiel, 1837. 

Another mode of classifying medicines is to arrange them according to 
the particular structure or organ which they affect; as into medicines 
acting specifically on the nervous system; medicines acting specifically 
on the vascular system; and so on. Some authors have: formed their 
principal divisions, or classes of medicines, from the parts acted on, 
and their orders from the nature or quality of the effect. The followmg 
writers have founded their classifications on the particular organs affected 
by medicines :— 

* J. L. Alibert, Nouveaux Elémens de Thérapeutique et de Matiére Médicale. Sme. 
ed. 3t. Paris, 1826. 

Dr. Granville, Medical and Physical Journal for April, 1822, vol. xlvii. 

J. Eberle, M.D., A Treatise on Materia Medica and Therapeutics. 2nd ed. Phila- 
delphia, 1824. 3d ed. 1835. 

* Ph. F. W. Vogt, Lebrbuck der Pharmakodynamik. 2 Bde. 2te Aufl. 1828. 

Dr. Michaelis, Encyclopadisches Worterbuch der Medicinischen Wissenschaften. 
Art, Arzneimittel. Berlin, 1829. 

Eberle’s Classification. 
I. Medicines that excite discharges t Emetics. 
from the alimentary canal ...... Cathartics. 
II. Medicines calculated to destroy or 
counteract the influence of mor- ( Anthelmintics. 
bific substances lodged in the ali- 4 Antacids. 
MeNTATY CANAL yc veesecvee recs 
Medicines calculated to correct cer- 
tain morbid conditions of the sys- a 


A.—Medicines that act 
specifically on the in- 
testinal canal, or upon 
morbific matter lodged 
Wit Sei ee es eaesss cee 


Real Medicines whose ac- 
tion is principally di- 
rected to the muscular 


tem, by acting on the tonicity of Tonics. 


the muscular fibre ............ 
Medicines calculated to correct cer- 
tain morbid states of the system, 
by acting on the contractility of 
the muscular fibre ............ 
Medicines calculated to promote 7 Emmenago- 
the menstrual discharge ....... ‘ , gues. 


Astringents. 
. Medicines calculated to increase the ‘ 
i Abortiva. 


I 

II 
SYStEM ..esccccsecees 

C.—Medicines that act ( 7 

specifically on the ute- 


IT 
Tine SySteM .....e+s- parturient efforts of the womb .. 
I. Medicines that lessen the sensibi- 
D.—Medicines that act lity and irritability of the ner- + Narcotics. 
specifically on the ner- VOUS SYStEM,...s2eeeceesseccoes 
VOUS SySteM,...+...- II. Medicines that increase and equa- Q Antispasmo- 
lize the nervous energy .... ... § dics. 
E.—Medicines pate ac- eat 4 , 
tion is principally ma- edicines that increase the action . 
i ea in ‘lie circula- of the heart and arteries........ Stimulants. 
tory system .....2+6+- § General _—_ Diaphoretics. 
I. Medicinesthat acton the ( Epispastics. 
cutaneous exhalents UTepical Errhines. 
| d Emollients. 
F.—Medicines acting spe- } II. Medicines that increase the action 2 p; peti 
, : luretics. 
cifically upon the or- ae aes unary Cleans Sobiaiats oe 
ans of secretion .... . Medicines that alter the state of the oe 
urinary Secretion! = S’su.'ss se. see } eae ies. 


IV. Medicines that promote the secre- 

tory action of the salivary glands 

I. Medicines calculated to increase the 

G.—Medicines that act mucous secretion in the bronchia, 
specifically upon the l 7 and to promote its discharge .... 


t Sialagogues. 
Expectorants. 
Inhalations. 


respiratory organs.... Medicines whose action is truly to- Y Emollients. 
pical vispiy as tyaiaan J dasi hes deotsiors Escharoiies. 


a de a nr a ee ee eT eae ET Te ee 
* J have given a sketch of this classification in the Medical Gazette, vol. xvii. p. 164, 
;E 
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11. Physiological Classes of Medicines. 


In order to prevent repetition in the subsequent parts of this work, I 
have thought it necessary to make a few general observations on some of 
the more important and generally admitted physiological classes of _ 
medicines. . 

Ciass 1. CEREBRO-SPINANTS.—I have considered it best to,include in 
one class all those agents whose primary and specific effect is a disorder 
of one or more of the functions of the cerebro-spinal system (the cere-_ 
bral and true spinal systems of Dr. M. Hall). To this class, therefore, 
are referred all those substances which occasion sleep, insensibility, © 
erroneous perceptions, judgments, and volitions, or delirium, sopor or 
coma, paralysis, convulsion, &c. 

Some of them produce very slight local effects, as opium ; others occa- 
sion numbness and tingling, as aconite; conia causes local paralysis, 
the substances termed by toxicologists acro-narcotics or narcotico-acrids 
(as squills, tobacco, foxglove, &c.) when swallowed, occasion inflamma- 
tion of the gastro-intestinal tube; alcohol, the preparations of arsenic, 
of copper, of zinc, of bismuth, and of silver, act as powerful local 
irritants or caustics. 

The cerebro-spinants may be thrown into groups or orders founded on 
their effects :— 

a. The first group includes those cerebro-spimants which occasion . 
tetanic convulsions, and which have, in consequence, been termed tetanics. 
Here belong strychnia and brucia, and all substances containing one or 
both of these alkaloids, as the seeds of Strychnos Nux vomica ; the bark 
of this plant (commonly termed false Angustura bark); St. Ignatius’s © 
bean ; snake-wood (lignum colubrinum) ; and the Upas Tieuté poison ; to 
which probably ought to be added the celebrated Tanghin poison. ‘The 
substances of this order are principally employed in certain torpid or 
paralytic conditions of the muscular system, under regulations which 
will hereafter be pointed out. 

b. The second group is made up of those cerebro-spinants which pro- 
duce paralysis of the muscles, and is principally composed of conia, an 
alkaloid obtained from hemlock, whose physiological effects would point 
it out as the remedy for tetanus, and as the counter-poison for strychnia 
and brucia, and for the substances containing these alkaloids. 

c. The third group includes those agents which occasion paralysis of — 
the sentient nerves. Aconite or monkshood belongs to this group. It is 
the remedy, therefore, for neuralgia. A 

d. The fourth group is made up of those agents which, in large doses, 
occasion sudden loss of sensation and consciousness, with violent con- 
vulsions; in other words, an epileptic paroxysm. It includes hydrocyanic — 
acid, the cyanurets of zinc and potassium, the bitter almond and its vola- 
tile oil, and the cherry-laurel and its distilled water. In a concentrated 
form, and in large doses, hydrocyanic acid sometimes occasions death 
without convulsions. This order contains the poisons which are the 
most rapidly fatal of any known. The similarity between the effects of 
large doses of hydrocyanic acid and an epileptic paroxysm are deserving 
of especial attention: moreover, we ought not to lose sight of the fact” 
that a condition precisely analogous to, if not identical with, this state, is 
frequently produced by a large blood-letting. As therapeutic agents, the 
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substances of this group are valuable in certain painful affections of the 
alimentary canal (of the stomach especially) unaccompanied by inflam- 
mation. | 

d. The fourth group includes those cerebro-spinants which occasion 
sleep or stupefaction, and, when given in large quantities, apoplexy. 
They are the narcotics properly so called. The most important is opium, 
to which perhaps may be added henbane and lactucarium. In small 
doses they frequently cause excitement; in larger ones they diminish 
the contractility of the muscular fibre, or even occasion actual paralysis, 
lessen the sensibility of the body generally, and give rise to sleep or 
stupor. The apoplectic condition caused by the use of poisonous doses 
of opium has been denominated narcotism. In this state the pupils are 
usually contracted. The uses of this group may be inferréd from its 
effects. In small doses opium is employed as a stimulant: in larger 
doses opium, henbane, and lactucarium, are employed to relieve pain, in 
which case they are denominated anodynes (from a, privitive, and édvvn, 
pain) or paregorics (from rapnyopéw, to soothe or alleviate) ; they are also 
used to diminish inordinate muscular contraction (convulsion or spasm) 
when they are termed antispasmodics ; and, lastly, to procure sleep, when 
they are called hypnotics (imvorioe, from trvec, sleep) or soporifics (from 
supor, a deep sleep, and facio, [ make.) 

e. The fifth group is closely allied to the fourth, from which perhaps 
it ought not to be separated. It includes those agents which cause 
inebriation, followed by sleep and stupefaction, and, when large doses 
have been swallowed, apoplery. ‘This group, therefore, has been 
denominated inebriants or intoxicants. It contains alcohol, wine, and 
ether. These agents are remarkable for their great exciting properties, 
as well as for the peculiar delirium which they occasion, by both of 
which effects they are principally distinguished from the preceding 
group. By long-continued use, alcohol occasions the disease termed 
delirium tremens, and which is characterized by wakefulness, delirium, 
and tremor. Inebriants are used in medicine on account of their 
stimulant qualities. 

Musk, valerian, and some other substances usually denominated 
nervines, though closely related to this group, may with more propriety 
be noticed under the head of stimulants. 

f. The sixth group is a provisional one to contain belladonna and 
perhaps stramonium, the mode of operation of both of which substances 
is less perfectly understood than of some of the before-mentioned medica- 
ments. The first of these causes dilatation of the pupil, obscurity of 
vision, dryness of the throat, difficult or impossible deglutition, aphonia 
or difficulty of articulation, faintings, and deliriuma, followed by sopor or 
lethargy: convulsions are rare. Laennec (Dr. Forbes’s Translation, p.77, 
1827) says that it relieves dyspnoea by diminishing the necessity for 
respiration. In a case related by my friend Dr. T. Davies (Lectures 
on Diseases of the Lungs and Heart, p. 496) a plaster of belladonna 
applied to the abraded skin cured a severe form of angina pectoris. 
Oculists employ belladonna to dilate the pupil. 

g. The seventh group includes tobacco and foxglove, both of which are 
remarkable for their depressing influence on the circulating organs, in 
consequence of which they are denominated sedatives. When taken 
internally, in large doses, they give rise to nausea, vomiting, giddiness, 
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feebleness and irregularity of pulse, faintings, convulsions, and insensi-— 
bility. Tobacco is remarkable for producing excessive feebleness of the 5} 
muscular system. Foxglove sometimes causes salivation. Both sub- 
stances have been employed to reduce the frequency and force of the 
heart’s action, and to cause diuresis; tobacco has been used as a 
purgative in hernia and intus-susception. | 

h. The eighth group contains certain metallic preparations which act 
specifically on the nervous system, such as the preparations of arsenic, 
bismuth, copper, silver, and zinc. Their local action is imitant or 
caustic. Their influence over the cerebro-spinal system is shown by 
their remedial power in some disorders of this system, as epilepsy and 
chorea (in consequence of which they have been termed antispasmodics), 
and. by the giddiness, cramps or convulsions, paralysis, coma, &c. when 
taken in poisonous quantities. In small doses they are considered to act 
as tonics, principally on account of their beneficial agency in periodical 
diseases, especially ague. This group corresponds very nearly to that 
ca'led by Vogt, nervino-alterantia. 

i. The ninth group contains the plumbeous preparations, which are 
remarkable for producing colic and paralysis. These compounds are 
usually called astringents. 

k. The tenth group is formed to include mercurial compounds, which 
by long-continued action in small quantities, cause a convulsive move- 
ment of the muscles (tremor mercurialis) as in chorea. 

Notwithstanding the numerous groups or subdivisions’ of the class 
cerebro-spinants, which I have thought it necessary to make, more 
probably ought to be added. If, as Dr. Hall believes, the tone of the 
muscular system is derived from the true spinal system, the substances 
called tonics should form a group of cerebro-spinants rather than a 
distinct class. Moreover, the medicines known as antispasmodics (such 
as asafcetida) ought perhaps to be placed in this class, on account of 
their remarkable influence in hysteria and infantile convulsions. 

Cause or mode of death.—The immediate cause or mode of death from 
the use of cerebro-spinants is not always the same,—in some instances 
it is an affection of the respiratory organs, in others of the. heart. 

a. Paralysis of the muscles of respiration.—In some cases the 
respiratory muscles do not receive their proper supply of nervous 
energy, in consequence of which respiration is performed with in- 
" creasing difficulty, until, ultimately, asphyxia is produced. This kind 
of death is caused by opium, and sometimes by dilute hydrocyanic 
acid. Before the cessation of life we observe the breathing to become 
laborious or even stertorous, as in cases of apoplexy ; and if the body be 
opened immediately after death, the heart is found beating, oftentimes 
with considerable force and for some minutes. These are the cases in 
which it has been proposed to prolong life by artificial respiration until 
the cerebral disorder has passed off. ‘The proposition is not supported 
merely by its ingeniousness and plausibility, but by experience. The 
following is a case in point related by Mr. Whateley, and quoted by 
Dr. Christison (Treatise on Poisons, p. 680, 3d ed.) A middle-aged 
man swallowed half an ounce of crude opium, and soon became lethargic. 
He was roused from this state by appropriate remedies, and his surgeon 
left him. But the poison not having been sufficiently discharged, he fell 
again into a state of stupor; and when the surgeon returned, he found 
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the face pale, cold, and deadly, the lips black, the eyelids motionless, so 
as to remain in any position in which they were placed, the pulse very 
small and irregular, and the respiration quite extinct. The chest was 
immediately inflated by artificial means, and when this had been perse- 
vered in for seven minutes, expiration became accompanied with a croak, 
which was gradually increased in strength till natural breathing was 
established ; emetics were then given, and the patient eventually reco- 
vered. Another most interesting case of recovery, from poisoning by 
opium, by artificial respiration, has been detailed by Mr. Howship 
(Medico-Chirurgical Transactions, vol. xx. p. 86). I have several times 
restored animals apparently dead from the use of hydrocyanic acid, 
merely by keeping up artificial respiration, and Sir Benjamin Brodie 
has done the same with animals apparently killed by the oil of bitter 
almonds. 

b. Closure of the laryne.—When an attempt is made to inspire pure 
carbonic acid, as well as some other gases, the larynx spasmodically 
closes, and death results from asphyxia. Ina case of complete insensi- 
bility from intoxication related by Mr. Sampson (Medico-Chir. Trans. 
vol. xx. p. 46), the comatose state was thought to arise, not from 
apoplexy, “but from torpor of the brain, in consequence of that organ 
being imperfectly supplied with blood not duly oxygenated; for the 
shrill tone and extreme difficulty of respiration shewed the existence of 
collapse of the glottis; and imperfect transmission of air into. the lungs, 
which might be accounted for by a paralysed state of the eighth pair of 
nerves and recurrent branches.” ‘Tracheotomy was performed, and with 
complete success: in about half an hour the respiration was regular and 
easy through the wound. | . 

c. Convulsion or spasm of the respiratory muscles.—Another cause of 
death brought on by cerebro-spinants is spasm of the respiratory muscles, 
whereby the function of respiration is stopped, and asphyxia produced. 
We have an example of this mode of operation in death by strychnia, 
brucia, and the substances containing these alkaloids. 

d. Paralysis of the heart.—In some instances the immediate cause of 
death appears to be paralysis of the heart. Thus in some cases of 
poisoning, the heart ceases to beat before respiration has stopped,—as 
when the alcoholic extract of aconite is applied to wounds in dogs. If 
the chest be opened, the heart does not contract as usual when irritated 
by aneedle. Sir Benjamin Brodie says the infusion of tobacco kills dogs ~ 
and cats by paralysing the heart. 

In the case of poisons acting in this way, it has been proposed to 
stimulate the heart by slight galvanic shocks in order to avert the fatal 
termination. Even acupuncture has been advised, if the patient 
appeared in articulo mortis. Bretonneau (Bayle, Travaux Thérapeutiques, 
t.i. p. 432) has repeatedly punctured the brain, heart, lungs, and stomach 
of young dogs, without the least inconvenience; and Carraro (Eaxpériences 
sur des animaux asphyxiés et raments a la vie par Vacupuncture du 
cweur, in Bayle, op. cit. t.i. p. 495) has successfully. tried this prac- 
tice on animals in a state of asphyxia. : 

Seat and nature of the action of cerebro-spinants.—Those cerebro- 
spinants which, by their primary action, occasion lesions of the mental 
functions, of sensibility, and of volition or voluntary motion (such as pain 
or insensibility, erroneous. perceptions, judgments, and volitions or deli- 
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rium, or a total deficiency of these faculties, or coma, or continual — 
voluntary actions or paralysis) are presumed to act specifically on the 
cerebral, or sentient and voluntary system. Opium, alcohol, and aconite, 
may be mentioned as examples of agents acting on this part of the — 
nervous system. 

On the other hand, those cerebro-spinants which occasion convulsions 
or spasms affect the true spinal or excitomotory system of Dr. Hall. 
Thus strychnia, hydrocyanic acid, belladonna, and most of the metallic 
cerebro-spinants, act on this portion of the nervous system. : 

The precise pathological condition of the brain or spinal marrow 
produced by cerebro-spinants has not been satisfactorily ascertained. 
Some of them (as opium) give rise to a congested state of the cerebral 
vessels, but this may be a’secondary effect. 

Active principles.—The active principles of each of the cerebro- 
spinants will be examined separately in a subsequent part of this work ; 
but as several of the vegetables of this group owe their activity to 
alkaloids, it will be useful to point out here the general properties of © 
these bodies. 

The vegetable or organic alkalies, or the alkaloids, have only been recog- - 
nised during the present century. They are salifiable and inflammable 
compounds of carbon, hydrogen, nitrogen, and oxygen. Most of them 
are solid, inodorous, and crystallizable, but conia is odorous and liquid 
at ordinary temperatures. ‘They are usually fixed; but some of them, 
as cinchonia and daturia, are volatile at elevated temperatures. They 
react on vegetable colours as alkalies, and unite with acids, to form 
salts; but their saturating power is very low, that is, their atomic 
weights are very high. Each atom contains one equivalent of nitrogen. 
Those alkaloids which are best known are only slightly soluble in water ;_ 
but, in general, they readily dissolve in hot alcohol, and frequently 
separate in a crystalline state from this liquid, as it cools. . Their taste 
is bitter or acrid. 

Tannic acid unites with them to form tannates, which usually are 
very slightly soluble only in water. Hence the infusion of galls (which 
contains this acid) is employed for detecting the alkaloids, and as an 
antidote in poisoning by them. [Iodic acid, in excess, precipitates — 
several of them; but is decomposed by morphia, iodine being set free. 
Concentrated aieric acid reddens morphia, strychnia, and brucia, and 
gives a yellow tinge to narcotine; but a green one to aricina. Bichlo- 
ruret of mercury precipitates the hydrochlorates of some of these 
alkaloids, forming with them double salts. The sulphates, nitrates, 
hydrochlorates, and acetates of the alkaloids, are generally soluble in~ 
water. Ammonia and magnesia decompose these solutions, and precipi-- 
tate the alkaloid. 

The usual method of obtaining the vegetable alkalies is to digest and 
boil the substances yielding them in water, acidulated with hydrochloric 
acid. ‘To the filtered liquor add ammonia, lime, or magnesia, and 
subsequently purify (by repeated solutions in alcohol) the precipitated 
alkaloid. 

Raspail (Nouveau Systeme de Chimie Organique, p. 488) maintains 
that the alkaloids are artificial combinations of a vegetable acid 
(benzoic ?) and excess of ammonia, with perhaps a resinoid substance. 
But there are no just grounds for such a conclusion. It is, however, 
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deserving of notice that each atom of the alkaloid contains preciscly 


‘the quantity of nitrogen which exists in one atom of ammonia. 


The vegetable alkaloids act powerfully on the animal economy ; but 
they present too much diversity in their mode of operation to allow of 
any general remarks being made thereon. Some are most energetic 
poisons; for example, strychnia and aconitina: others, which cannot 
be called poisonous, are powerful and valuable remedies, as quinia. 

Crass 2. StrmuLants, INCITANTs, or Excirants.—An agent which in- 
creases the vital activity of an organ is termed a stimulant (from stimulus, 
a goad or spur), or sometimes an incitant (from incito, to incite or spur 
on), or excitant. Those which affect all the organs or functions of the 
system are termed general stimulants ; while others, which influence one 
or two organs only, are called special stimulants. Those which excite the 
parts to which they are applied are frequently denominated local stumu- 


| lants, or irritants ; though the term local is used by Murray (System of 
| Materia Medica) to indicate the substances which I have here termed 
| special stimulants. 


The vital or vivifying stimuli (a certain degree of external heat, 
atmospheric air, water, and nutriment) are to be distinguished from the 
agents used in medicine under the name of stimulants. The former are 
essential to vitality: they renovate the tissues, by entering, in a manner 
indispensable to life, into their composition ; and, lastly, their continued 
action does not givé rise to exhaustion. The latter, on the other hand, 
are not necessary to life: they have no renovating action; but, by 
causing reaction, give rise to exhaustion. Moreover, the so-called 
stimulants do not merely excite; most,of them act as alteratives, and 
many of them, by long-continued use, or by employment in too large 
quantities, destroy life. 

Stimulants, for the most part, produce their effects by the agency of 
the nervous system (i.e. the true spinal and ganglionic systems), and 
probably in a considerable number of instances by a reflex action. 
Many of them become absorbed, and have been recognised in the blood 
and secretions. 

Stimulants are closely related to some other classes, especially to 
cerebro-spinants, tonics, and some of the evacuants. Thus, alcohol and 
ether are at the same time stimulant and narcotic ; myrrh, cascarilla, and 
the ferruginous compounds, possess both stimulant and tonic qualities ; 
lastly, several of the stimulants are sudorific, diuretic, emmenagogue, &c. 

Most stimulants are odorous,—many of them indeed powerfully so. 
Their taste is warm, acrid, and pungent. Swallowed in moderate 


- quantities, they give rise to a sensation of warmth in the stomach, expel 


gaseous matters, and assist digestion. In larger quantities, they excite 
thirst, and often give rise to nausea or vomiting. Many of them increase 
the force and frequency of the heart’s action, and promote the warmth of 


the surface of the body. 


They may be arranged in groups, founded in part on their chemical 
composition, and in part also on their effects. 

a. The first group is one which was termed by the late Dr. Duncan 
(Supplement to the Edinburgh Dispensatory, p. 229), volatile pungent 
stimuli. It includes the officinal substances belonging to the order 
Crucifere (such as mustard and horse-radish) and certain bodies of 
Liliacee (garlic, the onion, and the leek). ‘These substances contain a 
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volatile acrid principle (oil) which renders them local izritants. Several — 
of them are employed as condiments. In medicine, we use mustard — 


as a rubefacient and emetic ; horse-radish as a masticatory ; and garlic 


as a stimulating expectorant. From their beneficial effects in scurvy, the 


substances of this group have been denominated antiscorbutics. 

6b. The second group contains the aromatic plants of the family 
Labiate, several of which are used in cookery under the name of sweet 
or savoury herbs, and the carminative fruit of several umbelliferous 
plants. Volatile oil is the active principle of the whole group. In the 
labiate plants this resides in small receptacles in the leaves, while in the 
umbelliferous fruit it is contained in clavate vessels called vitte, situated 
in the pericarpial coat. Cooks employ some of the substances of this 
group to form seasoning for certain kinds of dishes or meats. The 
liqueur-maker uses some of them for flavouring his cordials. In medi- 
cine we employ them principally as flavouring or carminative substances. 
Thus they are added to many other medicaments, the unpleasant odour 
or taste of which they are intended to cover, and whose nauseating pro- 
perties they check. They are also useful in flatulency, and in spas- 
modic affections of the alimentary canal, especially the flatulent colic of 
children. 

c. The third group consists of the substances called spices (aromata.) 


These are the products of warm climates, as the Molucca or Spice — 


Islands, Ceylon, the West Indies, &c., and are obtained from the orders 
Scitaminee, Lauraceae, Myrtacee, Piperacee, Myristacee, &c. ‘They 
owe their strong and grateful odour and taste principally to an acrid 
volatile oil. When applied to the skin, some of them (as pepper) act as 
powerful acrids, and excite local inflammation, ‘Taken internally, in 


moderate quantities, they stimulate the stomach, create a sensation of 


warmth in this viscus, and promote digestion and assimilation. In 
larger quantities they occasion thirst, increase the fulness of and accele- 
rate the pulse, and produce a febrile condition of body. In doses of two 
drachms, nutmegs have acted as narcotics. 

Spices are distinguished from the last group of stimulants by their 
more agreeable flavour, by their greater acridity, by their less tendency 
to occasion nausea, and by their more powerful agency in promoting the 
assimilation of substances reputed difficult of digestion. Both groups, 
however, yield condiments. 

In domestic economy spices are employed, partly for their agreeable 
flavour, and partly to promote the digestion of those kinds of food 
which, experience has shown, are not by themselves easily or readily 
digested. 

In medicine they are used as flavouring ingredients, as carminatives, 
as antispasmodics, and as cordials or stimulants. ‘Thus they are added 
to other medicines to correct their nauseous flavour, or their griping qua- 
lities. They are given to relieve flatulency and cramp at the stomach ; 
to assist digestion in enfeebled or relaxed habits; to allay griping pains 
of the bowels, and to check purging in some mild forms of diarrhea. 
Some of them (pepper and ginger) are applied to the skin as rubefacients, 
or are chewed as masticatories. Pepper has been successfully employed 
in intermittents, cubebs in gonorrhea. The volatile oil of some of the 
spices (as of cloves or allspice) is occasionally placed in the hollow of a 
carious tooth to allay tooth-ache. 


PHYSIOLOGICAL CLASSES OF MEDICINES. 73 


On account of their acrid and heating properties, spices are objection- 
able in inflammatory conditions of the alimentary canal, and in febrile 
conditions of system. 

d. The fourth group includes four sub-groups formed respectively by 
‘the solid resins, the oleo-resins, the balsams, and the fetid gum-resins. 
As these differ not only in their chemical composition, but also to a 
certain extent in their effects and uses, they will require separate 
‘examinations. But being so closely related to each other, they could 
‘not, with propriety, be formed into distinct groups. 

a. Resins (resine).—Under this head I include elemi, mastic, and guaia- 
cum, obtained respectively from the orders Burseracee, Anacardiacee, 
and Rutacee. They exude either spontaneously or from incisions made 
into the stems of the plants yielding them. Common resin obtained as a 
residue in the distillation of the turpentines, may, in regard to its chemi- , 
cal and medicinal qualities, be placed in the same sub-group with the 
natural resins. These bodies agree in the following properties :—They 
are fusible and inflammable, and consist of resin principally combined 
with a small quantity of volatile oil: they are insoluble in water, but 
dissolve either completely, or nearly so, in alcohol, ether, and volatile 
oils: they combine with alkalies, saturating them as weak acids. Their 
local action is irritant: applied to the skin they act as rubefacients, 
and when swallowed in large doses, produce heat of stomach, nausea, 
vomiting, or even purging. Their constitutional effects are those of 
stimulants. Thus they occasion thirst, quicken the pulse, raise the 
temperature of the surface, and promote the secretions, especially of the 
skin and kidneys. Elemi and mastic are rarely employed in medicine : 
their effects are analogous to the turpentines, but much milder. Guaiacum 
is used as a stimulant and sudorific. 

R. Oleo-resins (oleo-resine ; liquid resins ; balsams devoid of benzoic acid; 
terebinthinates) —These are oleo-resinous, semi-liquid, or glutinous juices, 
which flow spontaneously, or by incisions, from various vegetables, espe- 
cially those belonging to the orders Conifere, Burserace, Anacardacee, 
and Amyridacee. Their liquidity or semi-lquidity, their odour, and 
most of their medicinal activity, are owing to the volatile oil which they 
contain, and which may be procured from them by distillation. From 
the true balsams they are distinguished by the want of benzoic acid. 
They have a strong odour, which, in some, is very fragrant,—in others, 
so peculiar as to be taken as the type of certain odours under the name 
of terebinthinate. Those oleo-resins, employed in medicines, are the 
turpentines, copaiva, and opobalsamum (commonly termed Mecca balsam). 
Their taste is hot and acrid. They are all local irritants, causing rube- 
faction when applied to the skin; and some of them giving rise to active 
‘nflammation. When swallowed they occasion more or less irritation of 
the alimentary canal, according to the dose in which they are taken ; the 
symptoms being epigastric heat, loss of appetite, nausea, or even vomit- 
ing; and, sometimes, when the quantity swallowed is large, griping or 
purging. — 

The constitutional effects are thirst, dryness of the mucous membranes, 
increased frequency and fulness of pulse, and great heat of skin, fre- 
quently accompanied with sweating. . The oleo-resins exercise a stimu- 
lant influence over the urinary organs, which is manifested by uneasiness 
in the region of the kidneys, increased desire of passing the urine, heat 
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in the urethra, and sometimes strangury and bloody urine. Under the — 
influence even of small doses of the oleo-resins the urine acquires a 
remarkable odour ; and when any of the turpentines have been taken, 
it is that of violets. The mucous membranes generally are stimulated, 
and have their secretions diminished by the oleo-resins. We ob- 
serve this not only in the case of the urino-genital mucous membrane, — 
but also in the membrane lining. the air-passages. By the repeated use 
of the oleo-resins an eruption sometimes appears on the skin. In large 
doses oil of turpentine causes an affection of the nervous system, which 
will be noticed hereafter. * 

The oleo-resins are principally employed in medicine to modify 
diseases of the mucous membranes, especially that lining the urino- 
genital apparatus. Thus they are employed, and with great bene- 
fit, in gonorrheea, leucorrheea, gleet, and chronic catarrh of the bladder. 
In chronic pulmonary catarrhs they are sometimes advantageously em- 
ployed. Oil of turpentine has been used in neuralgia, against tape 
worm, in puerperal peritonitis, and in other cases which will be noticed 
when speaking of that substance in a subsequent part of this work. 

y- Balsams (balsama naturalia : balsams containing benzoic acid).—The 
term balsam was formerly applied to all liquid vegetable resins, as well 
as to many pharmaceutical preparations. But to avoid confusion, 
the French chemists confine the term balsam to vegetable substances 


composed of resin and benzoic acid, with more or less volatile oil. The 


objection to this is, that the substances usually and popularly known by — 
the name of copaiva and Mecca balsams are, therefore, excluded from — 
the list of balsams. Hence most of the German chemists retain the old 
acceptation of the term, and divide balsams into those which do, and 


_ those which do not, contain this acid. 


Balsams (under which term I include those only which contain benzoic 
acid) are solid, soft, or liquid substances, according to the quantity of 
volatile oil which they contain : they have an aromatic, usually agreeable, 
odour, and a warm, acrid taste. They dissolve in alcohol; and the 
solution, when mixed with water, becomes milky, owing to the deposi- 
tion of resin. By sublimation, as well as by other methods, they yield 
benzoic acid. 

Those employed in medicine are benzoin, styrax, tolu, Peruvian bal- 
sam, and liquidambar. They are obtained from the orders Styracee, 
Amyridacee, Balsamacee. They owe the principal part of their medicinal 
activity to the contained benzoic acid. ‘The liquid balsams (of styrax 
and Peru) are sometimes applied to chronic indolent ulcers, to allay pain, 
to improve the quality of the secreted matter (detergents), and to promote 
cicatrization (epulotics or cicatrisantia). 'Taken internally the balsams 
act as stimulants, their operation being principally directed to the 
mucous membrane of the air-passages; on this account they are termed 
expectorants, and are employed in chronic catarrhs. MM. Trousseau 
and Pidoux (Traité de Thérapeutique, t. i. p. 467) assert, from their own — 


_ experience, that “there are few substances in the materia medica so 
_ powerful in combating chronic pulmonary catarrhs and old laryngeal 


inflammations as the balsams.” In chronic inflammation of the larynx, 
whether accompanied or not by ulceration, balsamic fumigations are 
more serviceable than the internal exhibition of the balsams. The air of 
the patient’s chamber may be impregnated with balsamic vapours by 
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placing a little benzoin or tolu in some live coals, and allowing the 
vapour to escape into the room : or the patient may inhale the vapour of 
boiling water to which a drachm or two of the balsams have been added. 

$. Fetid or antispasmodic gum-resins (gummi-resine fetide). The gum- 
resins, usually denominated foetid or antispasmodic, are asafcetida, 
ammoniacum, galbanum, sagapenum, and opoponax, all of which are 
obtained by incision from plants of the order Umbellifere, growing, for 
the most part, in Persia. They are composed principally of gum and 
resin, but with a small quantity of volatile oil, to which they are mainly 
indebted for their odour. Rubbed with water, they form a milky fluid 
or emulsion. They are not completely soluble in pure alcohol, though 
they form therewith a clear tincture, which becomes milky on the 
addition of water, by the precipitation of the resin as a white powder. 
They dissolve, however, in boiling dilute alcohol. They are likewise 
soluble in vinegar. Their odour is strong and remarkable; their taste 
warm and acrid. Applied to the skin they act as mild stimulants. 
Taken internally they give rise to a sensation of warmth in the stomach, 
and cause eructations. The odorous particles of asafcetida become 
absorbed, and may be recognised in the blood and secretions. The 
foetid gum-resins have been principally, and most successfully, employed 
in hysteria, flatulent colic, spasmodic asthma, chronic bronchial affec- 
tions, and in uterine disorders. From their beneficial influence in the 
first of these diseases, they are inferred to possess a power of specifically 
affecting the nervous (the true spinal) system. 

Myrrh is a gum-resin procured from a plant of the order Burseracee. 
It does not possess the antispasmodic power of the fotid gums, but 
approaches nearer to the tonics. 

Olibanum is also a gum-resin obtained from the same order as 
myrrh. Its stimulant properties are principally directed to the mucous 
membranes; and, in this respect, it is analogous to the resins, or rather 
to the oleo-resins. | 

e. The fifth group includes ammonia and its salts, the empyreumatic 
oils, phosphorus, musk, and castoreum. It is termed by Vogt (Lehrb. 
d. Pharmakodyn.) volatile nervines (nervinia volatilia). All the substances 
of which it is composed agree in producing a primary and specific effect 
on the nervous system, the energy and activity of whose functions they 
exalt. According to Vogt (op. cit. Bd. i. p. 186) the more volatile the 
remedy, the more it increases the actwity of the nervous functions, and 
the more fixed, the more it raises their energy. Thus, according to the 
same writer, the preparations of ammonia raise the activity more than the 
energy of these functions ; the empyreumatic oils somewhat less; musk 
‘still less; while castoreum increases the energy of the functions princi- 
pally. However, I shall hereafter show that the last-mentioned remedy 
really possesses very little power. 

These remedies act as excitants to the organs of circulation, increas- 
ing the force and frequency of the pulse, augmenting the warmth of skin, 
and promoting diaphoresis. On account of the latter effect they have 
been termed diaphoretica calida. Though the particles of some of them 
pass into the blood, yet the constitutional effects cannot be regarded, in 
all cases, as the result of absorption, since, in several, they occur too 
speedily to admit of this conclusion. And, as these effects are not 
always proportionate to the local uritation and pain produced, they 
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cannot be referred to the latter. We therefore ascribe them to their 
specific impressions on the nerves of the part to which they are 
applied. 

The effects of the substances composing this group are very quickly 
produced, and soon disappear. Consequently these remedies are adapted 
to urgent and acute cases, when the danger is imminent, and an immediate ~ 
effect desired: for the same reason they require to be frequently 
repeated in order to keep up their effects. From their exciting opera- 
tion they are indicated in cases of debility and sinking of the vital 
powers. ‘Thus they are employed in syncope, low fevers, cholera, &c. 
On account of their specific influence over the nervous system they are — 
administered in various spasmodic or convulsive diseases, especially in 
hysteria, and also in epilepsy and chorea. | 

J. The sixth group contains camphor, the roots of serpentary, con- 
trajerva, and valerian, the oil of cajuputi, &c. It corresponds with that 
division of volatile excitants called by Vogt, etherio-oleosa ; it is a less 
perfect group than any of those already mentioned. ‘To a certain extent 
it agrees in its effects with the last mentioned: thus it specifically 
stimulates the nervous system, increases the activity of the vascular 
system, and produces diaphoresis. Its effects, however, are much less 
powerful, are not so speedily produced, nor are they so fleeting. Some 
of the substances of this group (for example, serpentary and contrajerva) 
are serviceable in low nervous fevers; others are used in spasmodic 
diseases, as valerian in epilepsy. 

g. The seventh and last group is the spirituosa of Vogt. It compre- 
hends those substances already mentioned under the head of cerebro- 
Spinants, as inebriating; namely, alcohol, wine, and ether. Their 
effects and uses will be fully described in a subsequent part of this 
work. 

Active principles.—Volatile oil and resin are the most common con- 
stituents of the foregoing groups. 

1. Volatile oil (oleum volatile, vel athereum, seu essentiale).—V olatile oil is 
found in both the inorganised and organised kingdoms of nature : it is most 
common in vegetables. Petroleum and naphtha are examples of volatile 
oil in the mineral kingdom. Among animal substances castoreum ma 
be referred to as containing it. It is found in various parts of vegetables — 
as in the cortical parts of their stems, in cinnamon and cassia; in their 
rhizomes, as in ginger and Acorus Calamus; in the root, as in valerian 
and horse-radish ; in the leaves, as in buchu, Ladbiate, and Myrtacee; in 
buds, as in the bulbs of garlic and onions; in fruits, as the orange and 
Umbellifere; and sometimes, though very rarely, in the seeds, as in the 
nutmeg. From these different parts it is occasionally obtained by pres- 
sure, but more commonly by distillation. 

The volatile oils may be solid or liquid at ordinary temperatures ; 
when solid they are crystalline. They may be lighter or heavier than 
water; their sp. gr. varying from 0°627 to 1:094 (Gmelin). They may be 
coloured or colourless ; if the former, the tint is various in different oils. 
All the essential oils have a strong odour, and a hot acrid taste. They 
are easily volatilised by heat; are combustible, in consequence of .the 
large quantity of carbon and hydrogen which they contain; and are 
decomposed by chlorine, iodine, bromine, and the acids. Some of them 
(as the oil of turpentine) combine with hydrochloric acid. They are very 
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slightly soluble only in water. The distilled waters of the Pharmacopeia 
are saturated solutions of them. If the oils be previously rubbed with 
sugar they dissolve more readily in water. The mixtures or compounds 
of volatile oils and sugar are called eleosacchara. According to the 
Prussian Pharmacopeeia they consist of one drop of oil to a scruple of 
sugar. Volatile oils dissolve readily in alcohol, ether, pyroxilic spinit, 
and naphtha, and easily mix with the fixed oils and resins. 

The volatile oils, as ordinarily met with, usually consist of two oils— 
the one liquid, at ordinary temperatures (volatile oil, properly so called ; 
the éleopténe of Berzelius; the hygrusin of Bizio)—the other solid 
(stéaropténe of Beézelius; stereusin of Bizio; camphor of the German 
chemists). When the latter predominates, the oil readily concretes in 
cold weather—as the oil of anise and the oil of star-anise. The camphor 
of the shops is the solid volatile oil (stéaroptene) of Camphora officinarum. 

In regard to ultimate composition the volatile oils vary. Some consist 
of carbon and hydrogen only—as those of turpentine, juniper, savin, 
lemon, and bergamot. Others contain also oxygen—as lavender, anise, 
mint, and rosemary: while a third class contain no less than five ingre- 
dients; namely, carbon, hydrogen, oxygen, sulphur, and nitrogen ; as the 
volatile oil of mustard. It is remarkable that all the volatile oils which 
contain carbon and hydrogen only, (10 C +8 H) have the same ultimate 
composition; or, at least, they consist of the same elements in the 
same relative proportion. 

The volatile oils undergo chemical changes when exposed to the air. 
They become deeper coloured and thicker, absorb oxygen, and give rise 
to the formation of carbonic acid and resin. The resins of turpentine and 
copaiva appear to be simple oxides of their respective oils. 

2. Resin (resina).—This is rarely found in the mineral kingdom, or 
in animal substances; but is common in vegetables. In the latter it 
exists almost invariably, if not universally, in combination with volatile 
oil, from which, perhaps, it may be formed by the action of the oxygen of 
the air. It is a transparent or partially opaque, hard, soft, or elastic solid ; 
coloured or colourless ; lighter or heavier than water, its sp. gr. varying 
from 0°93 to 1:2 (Gmelin); fusible and combustible. It is a bad con- 
ductor of electricity, and becomes strongly negatively electrical by fric- 
tion. As commonly met with it is odorous, but probably, if completely 
deprived of volatile oil, would be inodorous. Its taste is usually more 
or less acrid; sometimes bitter, and, occasionally, is not perceptible. It 
is not soluble in water, though some resins form hydrates with this 
liquid. It is soluble in ether and volatile oil, and frequently more or less 
so in alcohol; and on the addition of water to the alcoholic solution the 
‘resin is thrown down as a white powder, which gives a milky appearance 
to the fluid. 

Most resins possess acid properties; that is, they redden litmus, and 
combine with alkalies and other metallic oxides. This is the case with 
the two resins (pinic and sylvic acids) of which colophony is composed ; 
as well as the resin of copaiva (copaivic acid); of guaiacum (guaiacic 
acid); of gamboge (gambogic acid), &c. The compounds formed by 
the union of resins with alkalies, or other basic substances, are called 
resinous soaps. ‘The sapo-guajacinus and sapo-jalapinus of the Prussian 
Pharmacopeia, as well as the savon de térébinthine (Starkey’s soap) of 
the French Codex, are soaps of this kind, and will be noticed hereafter. 
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The resins are composed of carbon, hydrogen, and oxygen. In some 
cases they appear to be oxidized essential oils, (1 oil of turpentine + 1 
oxyg.) as will be shown when speaking of turpentine and copaiva resins. 
It is not improbable that the first degree of oxygenation of the volatile 
oils forms resins insoluble in cold alcohol, while the most oxygenated are 
soluble in this liquid. 

Cuass 3, Tontcs.— Under the denomination of tonics are usually com- 
prehended those therapeutic agents which, by continued administration 
in debilitated and relaxed conditions of the body, increase gradually and 


F 


permanently the tonicity or insensible contractility of the whole sys-_ 


tem, and thereby render the fibres tenser and stronger, and give greater firm- 
ness and density to all the tissues and organs. ‘They have received their 
names from révoc, tone or vigour, on account of their strengthening or invigo- 
rating properties ; and by some they have been termed corroborantis. 
Tonics produce their proper or real tonic effects in certain conditions of 
the system only; that is, they do not invariably strengthen. In some cases 
they give rise to no obvious results—in others they act as irritants and sti- 
mulants. In the healthy state moderate doses produce no sensible effects, 
or, perhaps, a slight excitement of the appetite merely, while large quan- 
tities give rise to nausea and vomiting. In uritation or inflammation of 
the stomach and intestines, and in febrile conditions of system, attended 
with a hot and dry skin, and a furred and dry tongue, tonics act as local 


irritants and excitants, and add-.to the severity of all the morbid symp- — 


toms. In a weak and debilitated condition of body, tonics act very 
differently. Their immediate effects are to increase the appetite and 
assist digestion. After they have been administered for some time, the 
soft solids (as the muscles, cellular tissue, &c.) become firmer, the muscular 


system more powerful, and the pulse stronger, though not quicker. In — 


fact, all the functions are performed with more energy, and the patient is 
capable of greater exertion. 

Tonics sometimes purge, at others constipate. When diarrhea arises 
from, or is kept up by, a weakened state of the intestinal tube, tonics, by 
restoring strength, may produce constipation. On the other hand, when 
constipation depends on a debilitated and torpid condition of this 
tube—a circumstance not uncommon in females, tonics, not unfre- 
quently, occasion alvine evacuations. Dr. Cullen having noticed how 
frequently bitters act as laxatives and purgatives, has inserted them in 
his list of cathartics. 

Tonics are closely connected with the last-mentioned class of medi- 
cines: indeed, on many occasions, the so-called tonic substances act 
really as stimulants. Thus in weak but irritable subjects just recovering 
from a protracted state of fever, sulphate of quinia will frequently act 
both as a local irritant and stimulant, and produce nausea, vomiting, 
furred tongue, a febrile state of system, headache, &c. In fact, the two 
classes (tonics and stimulants) mutually approach and gradually pass the 
one into the other, and several substances may with equal propriety be 
arranged under either. 

Tonics are also closely related to the cerebro-spinants. Several of the 
vegetable bitter tonics specifically affect the cerebro-spinal system (for 
example, quassia); while some of the cerebro-spinants (as strychnia), in 
very small doses, act as tonics. Moreover, the beneficial influence of 
some of the vegetable tonics (as cinchona) in intermittent diseases, should 
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probably be referred to the specific effects of these agents on the nervous 
system. And, in the same way, we ought to explain the power of tonics 
to increase the tone of the muscular system; for it appears, from Dr. 
Marshall Hall’s experiments, that one function of the true spinal or 
excito-motory system is to give tone to the muscles. 

The preparations of arsenic, silver, copper, bismuth, zinc, &c., are 
usually, but, as I think, most improperly, denominated tonics. ‘They are 
agents which, in small and repeated doses, as well as in large and 
poisonous doses, specifically affect the nervous system, and I have 
already noticed them as cerebro-spinants. They have been called tonics 
principally for the following reason :—cinchona, the most powerful of the 
vegetable tonics, and in fact the type of the class, has long been celebrated 
as a curative agent in ague and other periodical diseases; hence it has 
been assumed that any substances capable of fulfilling the same indica- 
tion must be possessed of the same properties, and thus arsenic has been 
-ealled a tonic. But the conclusion is erroneous; it is indeed true that 
_ cinchona and arsenic have, in common, the power of curing an ague, but 
the same effect is frequently produced by many other very dissimilar 
substances: for example, by bloodletting, by alcohol, and by mental 
influences. If, therefore, arsenic be a tonic, so also must bloodletting, 
&e. If we admit this, it follows tonics can no longer be regarded as 
substances promoting strength, but merely as agents curing particular 
_ diseases. Before we have any right to associate arsenic among tonics, 
we must completely alter our definition of these substances, or show that 
arsenic improves the appetite and promotes the strength of the body. 

Tonics may be arranged in groups, as follow :— 

a. The first group includes those vegetable tonics which possess 
bitterness with little or no astringency ; and which have been termed the 
bitters (amara), or sometimes the pure or simple bitters (amara pura seu 
simplicia). To this group are referred quassia and simaruba, obtained 
from the order Simarubacee; gentian, American calumba (Frasera), 
chirayita, common centaury, and buckbean, from Gentianacee ; calumba 
and Pareira brava from Menispermacee ; and Cetraria Islandica, from 
Lichenacee. These remedies are employed to promote the appetite and 
assist digestion in atonic and enfeebled conditions of the stomach; as 
general tonics in feebleness and debility of the whole system, and espe- 
cially of the muscles; as antiperiodics in intermittent diseases ; and as 
anthelmintics. ‘Their beneficial operation in expelling intestinal worms 
has been referred to their poisonous influence over these parasitical 
animals, but ought perhaps rather to be ascribed to their improvement 
of the condition of the alimentary canal, and to their removal of those 
states which favour the production of these beings. The power which 
bitters possess of retarding the acetous fermentation may, perhaps, con- 
tribute to their beneficial operation in some dyspeptic cases accompanied 
with acidity and flatulence. | 

b. The second group comprehends those vegetable tonics which 
possess considerable astringency (from the contained tannic acid) with 
little or no bitterness. These are the pure astringents (astringentia 
pura). In this group are contaimed oak-bark and nut-galls, from 
the order Cupulifere; uva_ursl, from FHricacee; catechu and log: 
wood, from Leguminose; rhatany, from Polygalacee; tormentilla, 
from Rosacee; the pomegranate-rind, from Myrtacee; bistort, from 
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- Polygonace@ ; and to these may be added kino. These agents are prin- 
cipally remarkable for causing local contraction and corrugation (or — 


astriction) of the tissues. They contract and give greater density to 
muscular fibres ; diminish the calibre of the blood-vessels and exhalents, 
and thereby check hemorrhage (whence their denomination of styptics), 
and diminish secretion and exhalation when applied to mucous membranes 
or other secreting surfaces. In the mouth they give rise to a peculiar 
sensation of roughness and stypticity. Some writers have ascribed these 
effects to a physical or chemical agency. Thus Dr. Cullen places 
astringents among substances acting on the simple solids, though, in 
another part of his treatise, he admits that they act on the living, as well 


as on the simple solids. The late Dr. Adair Crawford (dn Experimental | 


Inquiry into the Effects of Tonics, &c., 1816) ascribed the effects of both 
astringents and bitters to their influence in promoting the cohesion of the 
animal fibre. He immersed some pieces of intestines, of skin, &c., in 
various bitter and astringent infusions, while others were placed in water, 
merely as a standard; and he then observed the comparative weights 


- 


required to break them, from which he inferred the relative strength of — 


different tonics. But this mode of reasoning naturally leads to erroneous 
inferences, since the vital powers of the system are quite overlooked. 
The relaxed state of parts, which astringents are useful in obviating, 
depends not on a mere mechanical or chemical alteration, but in some 
change in the state of vital powers; and, therefore, the agents which 
counteract it, must have some other than a mere physical action. 
Moreover, the results obtained by Dr. Crawford depended probably on 
the different degrees of antiseptic power possessed by the substances 
employed. Astringents produce the constitutional effects of the bitter 
tonics: administered in moderate doses, they promote the appetite, 
assist digestion, and increase the tone and vigour of the general 
system. They are capable of fulfilling the same therapeutic indications 
as the bitter tonics. Thus they have the power of preventing the 
occurrence of a paroxysm of intermittent fever, and in cases of debility 
are often useful, independently of their power of checking debili- 
tating discharges. But this group is principally employed for its local 


effects; to obviate relaxation of fibres and tissues, and to prevent or ‘ 


check excessive discharges. 

c. The third group contains those vegetable tonics which possess 
both bitterness and astringency in an eminent degree; it may, therefore, 
be denominated astringent bitters. It includes cinchona bark, from Cin- 
chonacee; spigelia, from Spigeliacee; elm-bark, from Ulmacee; and 
willow-bark, from Salicacee. It combines the effects of both bitters and 
astringents, and is by far the most important group of the class, since it 
contains cinchona bark, the most powerful of the vegetable tonics. 

d. The fourth group contains the aromatic bitters, which possess 
bitterness, with an aromatic flavour (derived from the presence of volatile 


oil), and, in some cases, astringency likewise. This group contains ~ 


wormwood and elecampane, from the order Composite ; cascarilla, from 
Euphorbiacee ; angustura bark, from Rutacee@ ; and hops, from Orticacee. 


They possess the combined properties of aromatics and bitter tonics, and | 


are, therefore, useful where these are indicated. 
e. The fifth group contains the acid tonics; namely, the mineral 
acids, to which, perhaps, may be added alum. These, taken in the 
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dilute state, allay thirst, promote the appetite and digestive process, and 
augment the secretion of urine. By continued use, they reduce the heat 
of the body, diminish the fulness and quickness, but.increase the firmness 
of the pulse, check the cutaneous and pulmonary exhalation and secre- 
tion, and heighten the general tonicity of all the fibres and organic 
tissues. If their employment be continued for too long a period, the 
digestive functions become much disturbed, chronic inflammation of the 
mucous lining of the alimentary canal is set up, accompanied with wasting 
and disorder of the whole system. They are employed as cooling and 
temperant means in fevers, especially of the hectic kind, and likewise as 
tonics. They are useful adjuncts to some of the bitter infusions. 

J. The sixth group includes the metallic tonics, and consists princi- 
pally of the preparations of iron. These combine tonic and stimulant 
properties, and will be noticed hereafter. 

Active principles.—The substances contained in the vegetable tonics, 
and on which their activity depends, are alkaloids, crystalline sub- 
stances analogous to the alkaloids, tannic and gallic acids, and ex- 
tractive. 

1. Tonic alkaloids.—These are quinia, cinchonia, and aricina: their 
properties will be examined hereafter. 

2. The crystalline substances analogous to vegetable alkalies found in 
the vegetable tonics, and which possess medicinal activity, are salicine, 
gentianine, quassine, &c. These are too imperfectly known to permit 
any general account to be given of them. 

3. Lannic acid (acidum tannicum).—As this substance is employed in 
medicine, it will be described in a subsequent part of this work. It will 
be sufficient, therefore, here to state that its presence in the astringent 
tonics is shown by the whitish, or yellowish white precipitate, (tanno- 
gelatin) which infusions of these substances form with a solution of 
isinglass, and by the blue or green precipitate (pertannate of iron) which 
they give on the addition of a perferruginous salt. The following 
astringents produce a bluish black precipitate with the persalts of 
iron: bistort, oak-bark, nutgalls, logwood, pomegranate-rind, red rose 
leaves, and uva ursi. The persalts of iron give rise to a green preci- 
pitate with the barks of cinchona, willow, elm, and cinnamom, with 
catechu, kino, tormentilla, rhatany, and wormwood. ‘Tannic acid 
usually causes precipitates (tannates) with the vegetable alkalies. 

4. Gallic acid (acidum gallicum).—The properties of this acid are very 
similar to those of tannic acid. From, this circumstance, as well as from 
the fact that gallic acid is easily produced by the action of air on tannic © 
acid, it is difficult to prove whether certain vegetable substances contain 
both these acids, or only tannic acid. Gallic acid agrees with tannic 
acid in producing a deep blue colour with the persalts of iron, but it 
does not precipitate gelatine or the vegetable alkalies. Though obtained 
from several vegetables, yet it probably either does not exist in many of 
them, oris present in very small quantities only: it is to be regarded, in most 
cases, as a product rather than an educt. Thus, though nutgalls yieid 
one-fifth of their weight of gallic acid, Pelouze thinks that, originally, 
they contain none of it, but that what is procured is obtained by the 
action of atmospheric air on the tannic acid. Taken internally, in small 
doses, gallic acid causes no inconvenience. It was once given in the dose 
of from. 15 to 30 grains, against the Tenia Solium, but without any 
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benefit. Swallowed to the extent of 24 grains, it gave rise to a sweetishs 
taste and a slight feeling of internal heat, but no other symptom.—(Dict. 
des Drogues.) | 

5. Extractive-—Some of the vegetable tonics are said to owe their 
bitterness and medicinal activity to a principle to which the terms 
materia hermaphrodita, materia saponacea, and extractive matter, have 
been applied. It is described as being of a brown colour, soluble in 
water and alcohol, insoluble in ether, and becoming insoluble in water 
by long-continued boiling and by exposure to light and air. That a 
substance, or mixture of substances, possessed of these properties, may 
be obtained from various plants, cannot be doubted, but it is not probable 
that chemists have yet succeeded in obtaining a proximate principle to 
which the term extractive can with propriety apply. What has hitherto 
been procured is a mixture or compound of several principles, such as 
vegetable acids and their combinations with potash and lime, colouring 
matter, sugar, gum (rendered soluble in alcohol by its combination with 
other substances), vegetable bases, &c. 

Cass 4.—EMoLLIENTS.—The substances called emollients diminish 
the tonicity or insensible contractility of the living tissues to which they 
are applied, and thereby occasion local relaxation and weakness. ‘They 
have an operation diametrically opposite to tonics,—especially to those 
which are astringent. They relax, soften, and swell the tissues, and ren- 
der them more flexible. Applied to inflamed parts they diminish heat, — 
tension, and pain, and oftentimes assist in producing the resolution of the 
disease ; and when the inflammation is too violent, or too far advanced, 
for this to be effected, they are useful by promoting suppuration. They 
have a relaxing effect on the muscular fibre, and are, therefore, em- 
ployed to relieve spasm. These effects have been referred by some 
to a physical, by others to a vital agency. During life the particles of 
the body are kept in approximation by two forces—attraction and the 
vital principle ; and as emollients render the parts to which they are 
applied soft and flexible, that is, produce relaxation, it becomes a ques- 
tion whether they operate by overcoming the cohesion of the molecules, 
or by modifying the vital properties. Most writers have regarded them 
as mechanical agents, and explain their influence just as they would the 
action of warm water, or oil, on inorganic substances—leather, for exam- 
ple. But we should always be cautious in applying physical explana- 
tions to vital phenomena ; and in the present instance this is particularly 
necessary. That emollients act on physical principles on inorganised 
parts of the body (the cuticle, for example) cannot be doubted, though we 
cannot admit this explanation in reference to living parts. Cold water 
diminishes the cohesion of dead parts, and renders softer and more flexi- 
ble, but it has not the same effect on living tissues. Moreover, Dr. A. 
Crawford (op. cit.) ascertained that some medicinal agents diminish the 
cohesion of dead animal tissues, and have an opposite effect on the living . 
tissues. 

The constitutional effects of emollients are for the most part those of 
nutrients, not of medicines ; though the continued use of some is said to 
diminish the tone or vigour of the system generally—an effect ascribed 
by Barbier (Traité Elémentaire de Matiére Médicale), to their absorption 
and local action on all the fibres of the body. ‘This statement, however, 
is unsupported by fact in the case of gum, starch, sugar, gelatine, albu- 
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men, and other principles, though it may hold good to a certain extent 
with respect to the oils. 

EKmollients are used to prevent the action of irritating matters on the 
body, by involving them, or by sheathing or defending surfaces from the 
action of substances capable of acting injuriously. When used for these 
purposes they are denominated demulcents (demulcentia, from demulceo, 
to mitigate or soften). Thus we administer them when acrid poisons 
have been swallowed. They are applied externally in the form of 
local baths, poultices, fomentations, &c. both as emollients and de- 
mulcents, in local inflammations, painful ulcers, &c. In irritation, 
inflammation, and ulceration of the alimentary canal, (as in gastritis, 
enteritis, diarrhoea, dysentery, &c.) they are taken either by the 
mouth, or in the form of clyster. In catarrh, peripneumony, and _pul- 
monic affections in general, where the cough is dry and harsh, and the 
expectorated matters are acrid, the use of emollients is often attended 
with very beneficial effects. By their lubricating and soothing influence 
on the nerves distributed to the fauces, they probably affect the bron- 
chial membrane and pulmonic structure by a reflex action. In affections 
of the urinary passages, as ardor urine, emollients (especially aqueous 
fluids) are very serviceable. 

Emollients may be arranged in the following groups :— 

a. ‘The first group contains water, the principal and most important 
substance of the class. In order, however, that it may act as an emol- 
lient, it must have a certain temperature; for neither very cold nor 
boiling water has any emollient effect. Dr. Cullen fixes 62°F. as the 
lowest temperature at which this fluid can be emollient; and observes, 
that the greater its warmth the greater will be its emollient power, pro- 
vided that pain or scalding be not produced. Aqueous vapour is for two 
reasons more emollient than liquid water: in the first place it penetrates 
the organic tissues more powerfully ; and, secondly, a greater degree of 
heat can be applied by it than by liquid water. Dr. Cullen was doubtful 
whether advantage could be gained by any addition made to water. 

b. The second group contains the mucilaginous emollients. This 
group has been subdivided into the pure mucilaginous emollients (as gum 
arabic, tragacanth, mallow, marshmallow, &c.), the sweets (as figs), the 
bitters (as Cetraria islandica, coltsfoot, and sarsaparilla), and the oily (as 
linseed, sweet almonds, poppy seeds, &c.) 

c. The third group embraces the farinaceous or amylaceous emollients ; 
as wheaten flour, oatmeal, barley, arrow-root, sago, tapioca, ordinary 
starch, &c. 

d. The Sourth group consists of the saccharine emollients ; as ordinary 
sugar, honey, liquorice, &c. 

e. The fifth group includes the waxy, fatty, and oily emollients ; ; such 
as the animal fats, &c. (as lard, mutton suet, butter, wax, and spermaceti), 
and the vegetable oils (as aie: almond, sesami, palm, poppy, linseed, 
&e. 

2 The sivth group contains the albuminous emollients ; as the white 
and yelk of eggs, and milk. Saliva and gastric juice are employed on 
the continent for medical purposes. 

_ g. The seventh group comprehends the gelatinous emollients; as 
gelatine in its pure form, isinglass, hartshorn shavings, &c. 
Crass 5, REFRIGERANTS OR TEMPERANTS.—Under this head are in- 
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cluded those medicinal agents which diminish the temperature of the 
body when preternaturally increased. ‘The only agent which in all cases 
reduces animal heat is cold, used in the form of ice, cold air, cold baths, 
cold lotions, cold drinks, &c. Its agency is obvious: it abstracts heat, 
and thereby lowers the intensity of the vital movements, diminishes vas- 
cular action, and reduces the calorific functions. But there are certain 
medicinal substances which, by continued internal use, allay febrile heat, 
and usually promote the secretions, though they have no power of dimi- 
nishing the ordinary or healthy temperature, and to these the term refri- 
gerant (or temperant) is usually applied. How they act is not com- 
pletely understood. Dr. Murray thought they furnished oxygen to the 
system, and in that way prevented so large a quantity of it being con- 
sumed in the process of respiration,—an explanation borne out by the 
observations of Mr. Spalding and Dr. Fyfe, that vegetable diet reduces | 
the consumption of oxygen gas in respiration. 

Refrigerants may be arranged in the following groups :-— 

a. The first group contains the mineral and vegetable (sulphuric, hy- 
drochloric, acetic, citric, tartaric, &c.) acids, as well as the acid- or super- 
salts (alum and bitartrate of potash). 

b. The second group includes certain neutral salts; namely, the nitrate 
and chlorate of potash. 

c. The third group comprehends certain fruits (as oranges, lemons, 
mulberries, tamarinds, prunes, fruit of the dog-rose, &c.), and herbs (as 
wood sorrel, common sorrel, lettuce, &c.) 

d. The fourth group comprises the animal refrigerants ; as butter-milk 
(lac ebutyratum), and acid whey (serum lactus acidum). 

Crass 6, Evacuants.—-These are medicinal agents which provoke a. 
discharge by some emunctory. They are termed vito-secerning agents 
by the late Dr. Nuttall (Lancet, vol. ix. for 1825-26, p. 578); and vital 
agents which operate on the secerning system, by Dr. A. T. Thomson — 
(Elements of Materia Medica and Therapeutics.) 

Evacuants act by the skin (diaphoretics or sudorifics) ; by the mucous 
membranes (errhines, expectorants, emetics, cathartics, emmenagogues) ; 
by the glands (diuretics, sialogogues). | 

1. Diaphoretics or Sudorifics.—Therapeutic agents, which promote 
the cutaneous transpiration, are called either diaphoretics or sudorifics. 
When the insensible perspiration is increased, they are termed diapho- 
vetics (diaphoretica, from dvagopéw, to transpire): when sensible perspira- 
tion or sweat is augmented, they are called sudorifics (sudorifica, from 
sudor, sweat, and facio, I make.) But most modern physiologists regard 
the insensible perspiration and the sweat as productions of the same set ” 
of vessels, and as differing only in their physical form: the one existing 
as a vapour, the other as aliquid. In fact it is supposed that if the 
cutaneous transpiration be moderate, it is converted mto vapour as fast 
as it is formed, and hence is termed the insensible perspiration. If, 
however, it be exhaled more quickly than the atmosphere can take it up, 
an accumulation is the result, and it appears on the skin in the form of 
drops, called sweat. Adelon (Physiologie, tom. ili. p. 517, ed. 2nde), 
however, states that sweat contains less carbonic acid, and more salts, - 
than the insensible perspiration ; but the correctness of this assertion 1s 
very questionable, on account of the difficulty of obtaining the insensible 
perspiration for comparison, and, perhaps, from its properties varying at — 
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different times. It is highly probable that sweat differs from the insen- 
sible perspiration only in its physical form; and, assuming this view to 
be correct, we easily perceive that sweating may be induced in two ways; 
first, by increasing the cutaneous transpiration; secondly, by altering the 
hygrometric state of the air, so as to render this fluid less capable o. 
holding watery vapour in solution. Hence sudorifics and diaphoretics 
are not essentially different: the former are generally regarded as being 
more powerful than the latter, or as being the same substances exhibited 
in larger doses. This statement, however, is not absolutely correct, inas- 
much as a diaphoretic may act as a sudorific merely from a change in 
the hygrometric state of the air. 

The most powerful means of exciting the cutaneous exhalation are,— 
the external application of heat, and the copious use of diluents. A 
variety of solid substances have been used as media for the application 
of heat; as hot sand, bran, ashes, earth, plaster, saline mud, dung, 
refuse of the grape, &c. 

The hot sand bath (arena calida) is a very old remedy. Celsus (lib. 1. 
cap. 17), Dioscorides, and Galen, speak of it. It is a powerful 
excitant, reddening the skin, and producing copious perspiration. 
Schwilgue (Traité de Maticre Médicale) states that it is used in the mari- 
time departments of the south of France. The saline mud found on the 
sea-shore has been employed in very hot weather, as a bath, by the inha- 
bitants of Crimea, and especially by the Tartars, against hypochondriasis, 
scurvy, scrofula, &c. It increases the heat of the body, and excites 
sweat—(Bull. des Sc. Méd. de Ferussac, xiii. 179). Hot dung is some- 
times used in France, as a kind of bath, against rheumatism, and by the 
Poles against syphilis, The husk of the grape and the refuse of the olive, 
from which the oil has been drawn, undergo fermentation, and in this 
state have been successfully employed in France against acute rheuma- 
tism (Dict. de Mat. Méd.: art. Bain). Water in a liquid form, or in the 
state of vapour and dry air, are also used as media for the application of 
heat. -Friction, warm clothing, exercise, and cold affusion, are among 
the numerous means that may have been resorted to to produce diapho- 
resis. Most of the medicinal agents administered for the same purpose 
are stimulants, and, therefore, the constitutional effects (such as excite- 
ment of the vascular system, &c.) of the two classes are the same. But 
the excitement of the system, and the production of sweating, are not 
always in the same ratio; and it must be admitted that the sudorific 
effects of the compound powder of ipecacuanha and of the antimonial 
preparations, considerably exceed their stimulant effects on the system 
generally. i 

The agents or means employed to produce diaphoresis are various and 
even opposite. In febrile complaints, when the skin is hot and dry, the 
best diaphoretics are cooling drinks, acids, and emollients. But in 
other diseases, when the skin is cold and dry, and there is great prostra- 
tion of strength, unaccompanied with any local inflammation, diffusible 
stimulants (as ammonia) are the best sudorifics. In both of these in- 
stances the agents employed are relative ; that is, they remove or obviate 
causes which impede diaphoresis. As the substances usually deno- 
minated diaphoretics or sudorifics frequently fail to act as such, that 1s, 
to increase perspiration, some writers have been led to doubt the exist- 
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ence of any distinct class of agents of this kind. But on the same 
ground the existence of several other well-established groups or classes 
of medicines might be denied. 

I ought perhaps here to state that, by the term diaphoretic, or sudo- 
rific, 1 mean a substance which increases the organic or vital action of 
the cutaneous exhalents. This explanation is necessary, since Dr. 
Edwards (De U'Influence des Agens Physiques sur la Vie, Paris, 1824) 
has shewn that cutaneous transpiration is effected in two ways ; namely, 
by a physical action or evaporation, and by an organic action or 
transudation. Evaporation, or the physical action, is the consequence of 
the porosity of bodies, and takes place equally in the dead and living 
state. It is influenced by the hygrometric states of the surrounding air, 
by its motion or stillness, by its pressure, and by its temperature. Thus 
dryness, agitation, and diminution of the weight of the air, increase it. 
Transudation,or the organic action of transpiration, being a vital process, 
depends essentially on causes inherent in the animal economy, although 
it may be influenced to a certain extent by external agents. Thus 
elevating the temperature of the surrounding air, preventing its frequent 
renewal, and covering the patient with warm clothing, are means which 
promote the organic, but check the physical action of transpiration. 

The vital activity of the cutaneous exhalents may be promoted in one 
or both of two ways,—by increasing the force of the general circulation, 
or by exciting the cutaneous vessels. Ammonia, violent exercise, and 
alcohol, operate by increasing vascular action generally, while heat 
and friction act by exciting the cutaneous vessels. Certain medi- 
cinal agents, when swallowed, have been supposed to act as diapho- 
retics, by entering the blood-vessels, and stimulating the cutaneous vessels 
by local contact. | 

The operation of diaphoretics is promoted by the exhibition of large 
quantities of warm mild diluents, and by keeping the skin warm. 
Moreover, these agents are more effective when given at bed-time, 
since there appears to be a greater disposition to sweating during sleep 
than in the waking state. The exhibition of diuretics and purgatives 
should be avoided, as they check sweating. The*older writers explained 
the occasional beneficial effects of sudorifics by supposing that some 
peculiar morbific matter was expelled from the system, the retention of 
which had produced the disease; and hence sudorifics were enumerated 
among the Alexipharmaca and Alexiteria. But though cold, applied to 
the skin, may occasion disorder in some internal organ, it is more 
consonant with sound physiology to ascribe the internal affection to a_ 
metastasis of vital action, than to the retention of any suppositious - 
morbific matter; for although cold diminishes the vital or organic > 
action of the skin (¢ransudation) yet it does not prevent the physical 
action (evaporation). Ree 

Sudorifics are employed in a great variety of cases,—as catarrhal and 
rheumatic affections, febrile disorders, chronic diseases of the skin, 
&c. They are mostly indicated when the cutaneous transpiration | 
has been suddenly checked, and some internal part (as the bronchial 
membrane) has become affected; also in diseases which usually or 
frequently terminate by sweating, as fevers. | 

2. Hrrhines (errhina, from éy, in, and piv, the nose) axe medicines 
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which produce an increased discharge of nasal mucus. When they 
excite sneezing they are called sternutatories (sternutatoria) or ptarmics 
(from rraipw, I sneeze). 
Most foreign matters applied to the pituitary membrane promote the 
secretion of nasal mucus. Sugar and the labiate plants operate mildly ; 
euphorbium. and white hellebore with great violence. Some kinds of 
snuff will, in persons unaccustomed to their use, affect the general 
system, giving rise to nausea, giddiness, great depression of muscular 
power, and slight disorder of the mental functions—effects which I have 
personally experienced on two or three occasions. The continued 
employment of snuff injures the sense of smell and alters the tone of the 
voice. In syphilitic affections of the nose, and where there is a disposi- 
tion to nasal polypus, the continued use of errhines may perhaps be 
injurious. Errhines have been principally employed to relieve chronic 
affections of the eyes, face, and brain ; for example, chronic ophthalmia, 
amaurosis, headache, &c. ‘They can only be useful on the principle o. 
counter-irritation. 
Schwilgué enumerates the following purposes for which sneezing is 
excited: to excite respiration when this function is suspended ; to pro- 
mote the expulsion of foreign bodies accidentally introduced into the air- 
passages; to occasion a general shock at the commencement of dangerous 
diseases which we wish at once to suppress; to augment the secretion os 
nasal mucus, and of tears; to favour the excretion of mucus collected 
in the nasal sinuses ; to rouse the action of the encephalon, of the senses, 
of the uterus, &c., and to stop a convulsive or spasmodic state of the 
respiratory apparatus. We should not, however, forget that the con- 
cussion occasioned by sneezing is not always free from dangerous 
results, especially in plethoric habits, and persons disposed to apoplexy, 
or affected with hernia, prolapsus of the uterus, &c. | 
3. Sialogogues (sialogoga, or sialagoga, from ciadoy, the saliva, and 
dyw, to convey or drive out) are medicines which excite the salivary 
discharge. They are of two kinds, local and remote. 
a. Local sialogogues.—These are sialogogues which are applied to the 
mouth. When used in a soft or solid state they are called masticato- 
ries (masticatoria, from mastico, to eat or chew). They act on the 
mucous follicles of the mouth and the salivary glands. Most solid or 
soft bodies, when chewed, increase the flow of saliva; thus wax and 
mastic produce this effect. Acrids, however, as horse-radish, mezereon, 
pellitory of Spain, and ginger, possess this property in an eminent 
degree. 
. In almost all parts of the world masticatories are more or less 

used. In the East Indies betel-nuts (the seeds of Areca Catechu) are 
chewed, with quick lime and the betel-leaf (the leaf of Piper Betel). 
The Indians have a notion that these substances fasten the teeth, clean 
the gums, and cool the mouth (Ainslie’s Materia Indica). In this country 
the masticatory commonly employed by sailors is tobacco. 

As the saliva is generally swallowed, masticatories do not confine 
their action to the mouth, but excite likewise the stomach. Peron 
(Voyage aux Terres Australes) was convinced that he preserved his 
health, during a long and difficult voyage, by the habitual use of the 
betel; while his companions, who did not use it, died mostly of dysentery. 
For habitual use, and as mere sialogogues, mucilaginous and emollient 
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masticatories might be resorted to, but we find that acrids of various 
kinds have always been preferred. Masticatories, as therapeutic agents, 
have been principally used either as topical applications, in affections of 
the gums, tongue, tonsils, salivary glands, &c., or as counter-irritants in 
complaints of neighbouring organs, as in ear-ache, rheumatism of the 
pericranium, affections of the nose, &c. The stronger masticatories, as 
mustard and horse-radish, excite an increased discharge of nasal mucus 
and tears, as well as of saliva and mucus of the mouth. 

6. Remote sialogogues.—Several substances have had the reputation of 
p oducing salivation or ptyalism by internal use. Of these, the pre- 
parations of mercury are the only ones on which much reliance can be 

placed, and even they sometimes disappoint us. The preparations of 
gold, of antimony, and of iodine, occasionally have this effect. The 
continued use of the hydrocyanic or nitric acid has, in several instances, 
produced salivation. In poisoning by foxglove this has been observed. 
Lastly, nauseants increase the secretion of saliva. 

Mercurials are given in certain diseases to excite ptyalism, and in some 
cases it is necessary to keep up this effect for several weeks. It is not 
supposed that the salivation is the cause of the benefit derived, but it is 
produced in order that we may be satisfied that the constitution is suffi- 

ciently influenced by the medicine. 

4. Expectorants (expectorantia) are agents which promote the expul- 
sion of mucus and other secreted or exhaled fluids from the bronchia, 
trachea, and larynx In the healthy state, the liquids secreted or exhaled 
by the aerian membrane are got rid of by evaporation and absorption. 
But when from any circumstance the balance between the two processes 
of production and removal is destroyed, and an accumulation of mucus 
takes place, nature endeavours to get rid of it by coughing. Hence some 
have applied the term expectorant to nritating substances (as chlorine 
gas, the vapour of acetic or of benzoic acid, &c.), which, when inhaled, 
produce coughing. “We provoke cough,” says Schwilgué (Traité de 
Matiére Médicale, tom. ii. p. 296), “to favour the expulsion of foreign 
bodies introduced from without into the aerian tube, and especially of 
liquids; we. have recourse to it to favour the expectoration of mucus, 
of mucosities, of membraniform concretions, and of pus, which have 
accumulated in the aerian passages, whenever the local irritation is not 
sufficiently great.” 

It has been thought by some that the mucus secreted may be too 
tough and viscid to admit of its being easily brought up by coughing, and 
the term expectorant has been applied to those medicines which have 
been supposed to render it thinner and less viscid. But as Mr. Moore 
(An Essay on the Materia Medica, 1792) has justly observed, thick 
phlegm is sometimes more easily expectorated than thin: and if this 
were not the case, we have no specific means of rendermg the phlegm 
either thicker or thinner. Frequently the term expectorant is applied to 
substances supposed to increase or promote the secretion of bronchial 
mucus, and in pharmacological works a long list of medicines, thought to 
have this effect, is usually given. Most of the agents employed with this 
view act relatively,—that is, they obviate the causes which checked the 
healthy secretion. Some are topical agents, as various gases and 
vapours. There are others, however, which, when taken internally, are 
supposed to affect the aerian membrane in a specific manner, and are 
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beneficially employed in chronic catarrhs. Such are the balsams, the 
oleo-resins, the foetid gums, squills, &c. .Many of the substances which 
give relief in chronic pulmonary complaints do not promote, but check, 
the secretion of bronchial mucus: as the sulphate of zinc,—to 
which Begin (Traité de Thérap. t. ii. p: 561) adds the balsams. Yet 
these agents are usually classed with expectorants. Dr. Paris (Phar- 
macologia) makes one class of expectorants to consist of “ medicines 
which diminish the inordinate flow ef fluid into the lungs, and render 
the expectoration of the remainder more easy.” 

Most of the substances usually denominated expectorants possess sti- 
‘mulant properties. Some of them become absorbed and act on the bron- 
‘chial membrane by local contact. ‘They are principally employed in 
chronic catarrhs. : 

5. Emetics (emetica, from éuéw, I vomit,) are medicinal agents used for 
‘the purpose of provoking vomiting. They are sometimes called vomits 
(vomitoria.) : 

Usually within twenty or thirty minutes after taking an emetic, a gene- 
yal feeling of uneasiness and of nausea comes on. The pulse becomes 
‘small, feeble, and irregular; the face and lips grow pale, a sensation of 

relaxation and coldness of the whole system is experienced, the saliva 
flows copiously from the mouth, the eyes lose their lustre, and the whole 
countenance appears dejected. These symptoms, which constitute the 
‘first stage of vomiting, continue for a variable period, and are followed by 
the ejection of the contents of the stomach. As soon as actual vomiting 
commences, the general phenomena are altered: the pulse becomes fre- 
quent and full, the temperature of the body increases, and a sweat breaks 
out on the face and other parts of the body. During the act of vomiting, 
“in consequence of the pressure made on the abdominal aorta, and the 
interruption to the circulation through the lungs, from the impeded 
respiration, the blood returns with difficulty from the head, the face 
‘swells and becomes coloured, the conjunctiva is turgid and red, the 
jugular veins are gorged, and tears burst from the eyes. The violent 
straining is often attended with pain in the head and eyes, and with the 
involuntary expulsion ofthe urine and feces. The matters vomited vary 
according to circumstances; they may consist of the alimentary and 
other substances contained in the stomach previous to the exhibition of 
the emetic; of the fluids collected by the action of the emetic; and, 
lastly, of the emetic itself. Sometimes striz of blood are observed, which 
usually come from the pharynx. The number of vomitings, and the ease 
with which they are effected, are liable to considerable variation, arising 
from the state of the digestive organs, the temperament of the patient, the 
state of the cerebral functions, &c. When the vomiting has entirely 
ceased, the patient feels languid, oppressed, and drowsy, and the pulse 
becomes weak and slow: the exhaustion is sometimes so great as to be 
attended with fatal consequences. A case of this kind is alluded to by 
Dr. Paris (Pharmacologia) in which an emetic was imprudently given to 
a patient in the last stage of phthisis, with the intention of dislodging the 
pus with which. the lungs were embarrassed: syncope was produced, 
from which the patient never recovered. Among other occasional ill 
consequences of vomiting may be mentioned comatose affections, uterine 
or pulmonary hemorrhages, hernia, abortion, suffocation, prolapsus of the 
uterus, rupture of the abdominal muscles, &c. 
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The intensity and duration of the different stages of vomiting have no 


necessary relation to each other. ‘Thus the sulphates of zinc and copper 
excite speedy vomiting, with but little nausea;—and are, therefore, 
preferred as emetics in narcotic poisoning. Tobacco and tartarized 
antimony, on the other hand, produce great nausea and depression of 
system. 

The causes of vomiting are various. One is, suddenly distending the 
stomach with warm water or demulcent liquids. In cases of corrosive or 
irritant poisoning, we adopt this method of exciting or promoting vomit- 
ing in preference to the use of acrid substances. Another method of 
provoking vomiting is tickling the fauces with the finger or a feather: 
this has been shewn by Dr. M. Hall to be a beautiful instance of reflex 
action. We adopt this plan in cases of poisoning until the ordinary 
emetics can be procured,—also in dyspepsia and cardialgia, arising 
from the presence of undigested food in the stomach. Acrids and irri- 
tants of all kinds likewise excite vomiting when swallowed. Thus 
gamboge, mustard, common salt, euphorbium, the mineral acids, &c., 
have this effect when taken in large or poisonous doses. Most of these, 
however, are dangerous agents, and, with the exception of mustard and 
common salt, are not given as emetics. The last-mentioned substances 
are administered to excite vomiting in cases of narcotic poisoning, in 
malignant cholera, &c. But there are certain irritants (such as tartar- 
emetic and ipecacuanha) which seem to have some specific power of 
provoking vomiting, since they produce this effect when applied to any 
part of the body, or when injected into the veins. These are the agents 
to which the term emetic is more usually applied. ) 

Besides the above, there are many other causes of vomiting, such as 
acute pain, injuries of the brain, calculi in the kidneys, disagreeable 
odours, the sight of disgusting objects, whirling, sailing, or swing- 
ing, &c. 

“The irritation produced by the exhibition of emetics gives rise to an 
increased secretion from the mucous follicles of the stomach and duode- 
num; as is apparently shewn by the thick, filamentous, and viscid 
matters frequently ejected. We infer, also, that the action of the exhal- 
ing vessels must be increased, inasmuch as persons who have taken only 
a few spoonfuls of emetic liquids sometimes bring up a very conside- 
rable quantity of water. Darwin mentions a man who vomited six 
pints of liquid, although he had only swallowed one. Bile is fre- 
quently thrown up, either alone or mixed with other fluids; but we must 
not infer from this that it had existed in the stomach previous to the 
exhibition of the emetic, for bile is not ordinarily rejected in the first 
efforts, but only in the subsequent vomitings; and the quantity increases 


in proportion to the length of time the vomiting continues. It is gene- 


rally supposed that emetics promote. the secretion of bile and of pan- 
creatic juice. 

6. Carthartics or Purgatives.—These are medicinal agents which ex- 
cite alvine evacuations. ‘They doso by increasing the peristaltic motion 
of the alimentary canal, and by promoting secretion and exhalation from 
the mucous lining. It has been supposed that some of them stimulate 
the muscular coat of the intestine, without increasing the secretions,— 
and, vice versd, that others stimulate the mucous follicles and exhaling 
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vessels, thereby occasioning a copious evacuation by stool, without 
much increase of peristaltic motion. But all purgatives act in both 
ways, though sometimes very unequally so :—some affecting the peri- 
staltic motion principally,—others, the secretions and exhalations. Those 
that excite watery discharges are called hydragogues; as elaterium, 
gamboge, and jalap. Certain purgatives do not equally affect all por- 
tions of the canal. Thus colocynth, gamboge, black hellebore, and 
aloes, principally influence the large intestine. The acrid purgatives 
promote the secretion of bile and of pancreatic fluid, by the irritation 
they produce at the termination of the ductus choledochus. 

Most if not all cathartics are local irritants, and, in some instances, 
the purgative operation seems to depend solely on this, as in the case of 
gamboge. But several others have, in addition, a specific influence over 
the alimentary canal, shewn by the fact that they purge even when 
applied to wounds or injected into the veins; as in the case of castor oil, 
senna, hellebore, &c. 

Several purgatives become absorbed. Thus the particles of gamboge, 
rhubarb, sulphate of potash, and oil of turpentine, have been detected in 
the blood:—senna, rhubarb, and jalap, have communicated purgative 
qualities to the milk :—lastly, cassia pulp, rhubarb, senna, and gamboge, 
have been recognised in the urime. | 

Cathartics may be arranged in groups, as follow :— 

a. The first group contains the mild cathartics, denominated laxatives 
or lenitives; viz. manna, cassia pulp, tamarinds, prunes, honey, bitartrate 
of potash, and the fixed oils (as castor, almond, and olive oils). These 
very gently evacuate the contents of the intestinal canal, and usually 
without causing any obvious irritation, or affecting the general system. 
Manna, however, is apt to occasion flatulence and griping. Laxatives 
are employed in any cases where we wish to evacuate the bowels with 
the least possible irritation, as in children and pregnant women, in per- 
sons afflicted with inflammation of any of the abdominal or pelvic viscera, 
with hernia, prolapsus of the womb or rectum, piles, or stricture of the 
rectum ; and after surgical operations about the abdomen and pelvis. 

b. The second group is composed of the saline or antiphlogistic purga- 
tives, such as the sulphates of soda, potash, and magnesia. They 
increase the peristaltic motion of the alimentary canal, and augment the 
effusion of fluids by the exhalents of the mucous surface, thereby giving 
tise to watery stools. They do not appear to possess the power of 
inflaming the intestinal tube, nor of heating the general system. They 
are adapted for febrile disorders, inflammatory affections, plethoric con- 

ditions, &c. Bt | 

c. The third group includes the milder acrid purgatives, such as senna, 
rhubarb, and aloes. ‘These are more active substances than any of those 
mentioned in the preceding groups. They are acrids and stimulants, 
but their local action is not sufficiently violent to cause inflammation. 
Senna is employed where we want an active though not very acrid or 
irritant purgative. Rhubarb is administered in relaxed and debilitated 
conditions of the alimentary canal. Aloes is used in torpid conditions of 
the large intestines, and in affections of the head. It is objectionable in 
piles and diseases of the rectum. 

d. The fourth group comprehends the strong acrid or drastic purga-— 
tives; such as jalap, scammony, black hellebore, gamboge, croton oil, 
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colocynth, and elaterium. These, when swallowed in large doses, act as — 
acrid poisons. ‘They are employed as purgatives in torpid conditions of 
the bowels; as hydragogues in dropsical affections, and as counter- 
uritants in affections of the brain. They are objectionable remedies in 
inflammatory and irritable conditions of the alimentary canal. , 

e. The fifth group contains the mercurial purgatives; as the hydrar- — 
gyrum cum creta, the pilula hydrargyri, and calomel. We employ these 
as alterative purgatives, and to promote the hepatic functions. As 
they are uncertain in their operation, they are usually combined with, 
or followed by, other purgatives. 

7. Cholagogues.—These are medicines which increase the evacuation 
of bile. Itis probable that most, if not all, drastic purgatives increase the 
secretion and excretion both of bile and pancreatic juice, by irritating the 
opening of the ductus choledochus in the duodenum, just as certain sub- 
stances taken into the mouth provoke an increased discharge of saliva 
by irritating the mouths of the salivary ducts. Graaf (quoted by Barbier, 
Traité Elément. de Mat. Méd. tom. iii. p. 125, ed. 2nde) says, that if a — 
purgative be administered to a dog, and when it is beginning to operate 
the abdomen be laid open, the bile and pancreatic juice will be observed 
flowing into the duodenum. 

When we consider the peculiarities attending the hepatic circulation, 
and that all the remedial agents whose particles are absorbed have to | 
pass through the portal vem,——the vein by whose branches the bile is 
secreted,—our astonishment is great that this secretion is not more fre- 

Fig. 28. quently affected by the various me- 
yy dicinal agents put into the stomach. 
I have already mentioned (p. 15) 
the different substances which have 
been detected in the blood of either 
the portal vein, or of veins (splenic 
and mesenteric) opening into it. The 
branches of this vein which ramify 
between the lobules of which the 
liver is principally made up, are de- 
nominated by Mr. Kiernan (Philos. 
Trans. for 1833) interlobular veins: 
their minuter ramifications within 
the lobules are called lobular venous 
lexuses, and these last inosculate 

t / r branches of the 2 : : 
Raid Ge she abut bene a iite towards the centre with the intralo- 


and the intralobular branches of the he- bular ramules of the hepatic veins. 
patic veins of three lobules. 


aaa. The interlobular veins contained in the spaces. 

666. The interlobular veins which occupy the fissures, and which, with the veins in 
the spaces, form venous circles around the lobules This is the appearance which the 
venous circles present when examined with a common magnifying glass; they are, 
however, formed by numerous, and not by single, branches, as represented in the figure. 

ccc. The lobular venous plexuses, the branches of which, communicating with each 
other by intermediate vessels, terminate in the intralobular veins. The circular and 
ovoid spaces, seen between the branches of the plexuses, are occupied by portions of 
the biliary plexuses, constituting the acini of Malpighi. 

_ ddd. , The intralobular branches of the hepatic veins, in which the vessels of the 
plexuses terminate, 


PHYSIOLOGICAL CLASSES OF MEDICINES. 93 


The intralobular veins open into the sublobular veins around which the 

Fig. 29. lobules are arranged, and when a longi- 
tudinal section is made, these lobules 
present a foliated appearance. The sudb- 
lobular veins unite into larger branches, 
called hepatico-venous trunks. 


Fig. 29. 

aa. Sublobular hepatic veins. 

bb. Longitudinal section of lobules. 

cc. Basis of the lobules resting on the sublo- 
bular veins. 

d. External or capsular surfaces of the lo- 
bules. 

ee. Intralobular veins. 

f. Projecting processes of the lobules. 

. Mouths of intralobular veins opening into 

the sublobular vein. 


Such, then, is the course taken by 
medicinal agents in order to reach the 
hepatic vein, and by this the vena cava. 
Now the lobular plexuses of the portal 
A longitudinal section of sublobular- ©" REESE BAR d by ducts to carry 

hepatic veins, with lobules ar- ®%W4Y the bile as it is secreted. 

ranged around them. 


Fic. 30. Fia. 30. 
: i a. Two lobules. 


aN . & pesves ite 666. Interlobular ducts. 

Ie oS Sree ceec. The interlobular cellular tissue. 

§ 3 Weal Bs th - 

SN i&. Shia geeaL dd. The external portions of the lobular 
peso ue reat biliary plexuses injected. 

ine we i. 7 ee. The intralobular branches of the 


hepatic vein. 


ere ag MI PF. The uninjected central portions of 
C7608 5 the lobules. 

ay 

a 


But notwithstanding the many sub- 
Represents the intralobular ducts entering tances which must ramify through 

the lobules, and forming the lobular bi- the veins of the liver, only three or 

liary plexuses. four have, in modern times, been 
supposed to exercise any specific influence in promoting the biliary 
secretion: these are mercurials, aloes, and rhubarb. How far these 
deserve the appellation of cholagogues will be better examined when we 
notice them individually. 

8. Diuretics.—These are medicines which promote the secretion of 
urine. They have derived their name from dia, through; oipov, the urine; 
and pew, I flow. 

There are two principal modes of promoting the secretion of urine.; 
the one direct, the other indirect. The zmdirect method consists in 
augmenting the quantity of fluids taken into the stomach, or in removing 
any cause which checks the secretion. ‘The direct mode is to stimulate 
the kidneys by means which specifically affect these organs. These 

‘means are the diuretics, properly so called. But almost all the sub- 
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stances thus denominated are most inconstant in their. effects; so 


much so, indeed, that some persons have doubted whether there are — 


any agents which ought to be so designated. 
The quantity of urine secreted in the healthy state is liable to consi- 
derable variation. Temperature, season of the year, climate, and time of 


day, are among the common circumstances modifying this secretion. — 


Whenever an unusual quantity of aqueous fluid is taken into the system, 


the kidneys are the organs by means of which the excess is got rid of. 


If the customary discharge from the skin or lungs be checked, by cold, 
for instance, the kidneys endeavour to make up for the deficiency of 


action in the other organs. Again, if transpiration be promoted, as by | 


external warmth, the secretion of urine is diminished. Hence when we 
wish to augment the renal secretion, diluents should be freely adminis- 
tered, and the skin kept cool, } 

Mr. William Alexander (Experimental Essays, Edinburgh, 1768) 
endeavoured to determine, as nearly as possible, the relative powers of 
different diuretics, and he has given the following tabular views of his 
results :— 


A Table of the different quantities of urine always discharged in an equal time; viz. 
from nine o’clock in the morning: till two o’clock in the afternoon, when an equal 
quantity of the same liquid was drunk, but with different diuretics, in different 
quantities, dissolved in it. | 


D3 
By lbj. 5vijss. simple infusion of bohea tea, standard, 15 ; 0 
By do. with 3ij. of salt of tartar - - - 22 7 2 
By do. ++ 3ij. of nitre mi ee a ae 
By do. «+ 4drops oil of juniper - - - 30 3 0 
By do. ++ %j. salt of wormwood - -» 1957 15 
By do. «+ ij. Castilesoap -  - = sth LO os aad 
By do. -» a teaspoonful of spt. nitr.dule. - 17 6 13 
By do. +» 15 drops of tinct. cantharides - 16 4 0 
By do. °+ ij. of sal. polychrest - = 5 16-330 
By do. ++ 38s. of uvaursi - oO) aie <7 <1 1 Oe 
By do. ++ 5j.of magnesia alba - : Mee (pats | 
By do. e+ 3ij. of cream of tartar ~ fey 105 2008 


A Table of the different quantities of urine evacuated in the same space of time, after 
drinking the same quantity of different liquors. . 


9 
By lbj. 3vijss. of weak punch, with acid - - > i 3 3 
By do. -- new cow whey a M F - 486 6 
By do. ++ decoct. diuret. Pharm. Edin. - = ATO 
By do. -+ London porter’ - - - = | LO Caras 
By do. «+ decoct. bardan. Pharm. Edin. - 147 0 
By do. .. warm water gruel - - - - 14 6 2 
By do. .. small beer - - - - - 13 7 «1 
By do. .. warm new milk - - 4 ie ay ae 


These tables are to a certain extent useful, but as diuretics act very 
unequally at different times, and cannot, therefore, be relied on, the — 
value of Mr. Alexander’s experiments is considerably diminished. 

At pages 14 and 15 of this volume I have given a list of the substances 
which pass off by the urine. Many of these, especially the salts, stimu-— 
late the kidneys:—they do this probably by a local action in their 
passage through the renal vessels. Several of the vegetable diuretics 
owe their activity to volatile oil: such are, copaiva, the turpentines, 
juniper, and oil of cajuput. The oil probably acts on the kidneys by 
local contact, after its absorption. ‘The modus operandi of squills and 
colchicum may, perhaps, be similar: that is, their active principles may 


PHYSIOLOGICAL CLASSES OF MEDICINES. 95 


pass into the blood, and act on the kidneys in their passage through 
these organs. | 

9. Emmenagogues (emmenagoga, from ~upnva, the menstrual dis- 
‘charge, and dy, to lead or convey), are agents supposed to have the 
property of exciting the catamenia. As the suppression or retention 
of this discharge may be occasioned by very different circumstances, 
no one agent can be expected to prove emmenagogue in all or even 
in many cases. Deficient menstruation is rarely, perhaps, an idiopathic 
disease, but usually a morbid symptom merely; and, therefore, those 
agents which remove it must be relative,—that is, must have reference to 
the disease which produces it. ‘Thus when deficient menstruation is 
connected with a deficiency of power in the system, tonics and stimu- 
lants are the best remedies. Again, in plethoric habits blood-letting 
and other debilitating agents are those most likely to be serviceable. 

But the term emmenagogue is usually employed in a more limited 
sense, to indicate those substances which are supposed to possess a 
specific power of affecting the uterus and of promoting the catamenial 
discharge. ‘There are, however, few bodies to which this definition can 
be strictly applied. Indeed, two reasons have led some pharmacological 
writers to doubt the existence of any medicines which can be properly 
termed specific emmenagoges, namely, the uncertainty of all the means 
so named, and the uterus not being an organ intended for the excretion 
of foreign matters. 

The substances usually regarded as specific emmenagogues are, for 
the most part, medicines which, when taken in large doses, act as drastic 
purgatives, or which stimulate the urinary organs in a very marked man- 
ner. Such are savin, black hellebore, aloes, gamboge, cantharides, &c. 
They excite the pelvic circulation, give rise to a sensation of bearing 
down of the womb, especially in females disposed to procidentia uteri, 
increase uterine hemorrhage, or the menstrual discharge, when given 
during these conditions,—and when administered in chlorosis or amenor- 
rhea, sometimes bring on the catamenia. | 

The only agent possessing an unequivocal specific influence over 
the uterus is the ergot of rye. But this agent seems rather to promote 
uterine contractions than the menstrual function,—though it has on 
many occasions been successfully employed in amenorrhea. 

Crass 7. ABORTIVA SEU ACCELERATORES Partus.—These are agents 
which increase the parturient efforts of the womb. At present, however, 
only one substance is known which possesses this property, and that is 
the ergot of rye, which will be spoken of hereatter. 

Crass 8. Cavustics (caustica, from caiw, [ burn).—These bodies 
disorganise by a chemical action. ‘They are sometimes termed poten- 
tial cauteries (cauteria potentialia), to distinguish them from fire or 
the actual cautery. The stronger caustics, as potassa fusa, have been 
termed escharotics or erodents; while the milder ones, as sulphate of 
copper, have been denominated catheretics or cauterants. 

The following substances are those usually employed as caustics :— 
the strong acids (sulphuric, nitric, hydrochloric, phosphoric, and acetic), 
the alkaline substances (potash, soda, ammonia, and lime), and various 
metallic preparations (as the nitrate of silver, chloride of antimony, sul- 
phate and acetate of copper, chloruret of zinc, binoxide and bichloruret 
of mercury, and arsenious acid.) Some of these become absorbed, and 


96. ELEMENTS OF MATERIA-MEDICA. 


thereby affect remote parts ; such are arsenious acid, and the bichloruret 
of mercury. 
Caustics are employed for various purposes, the principal of which are 


the following :—to remove excrescences or morbid growths of various — 


kinds, such as warts, condylomata, some kinds of polypi, and spongy 
growths or granulations ; to decompose the virus of rabid animals and 
the venom of the viper, and other poisonous serpents; to form artificial 
ulcers, as issues; to open abscesses; for the cure of hydrocele they 
have been applied to the scrotum, so as to penetrate through the tunica 


vaginalis; to change the condition of ulcerated and other surfaces; lastly, 


caustics are applied to strictures of the urethra. 
CLass 9. RUBEFACIENTS, VESICANTS, AND SuPPURANTS.—These are 


agents which, when applied to the skin, cause redness, and sometimes | 


vesication and suppuration. ‘The milder ones, such as friction and 
warm fomentations, stimulate the skin temporarily, without producing 
actual inflammation. The stronger ones, such as mustard and cantha- 
rides, excite active inflammation. Those that cause the exhalation of a 
thin serous fluid beneath the cuticle are called vesicants or epispastics: 


mustard, euphorbium, mezereon, acetic acid, ammonia, and cantharides, — 


are of this kind; while tartar emetic, and some other substances which 
produce a secretion of pus, are denominated suppurants. .The medicines 
of this class are employed as counter-irritants in various diseases. Their 
general mode of operation has been before investigated (p. 45, e¢ seq.) 

Crass 10. Acrps.—The mineral acids, in a concentrated state, are 
powerful caustics ; and, when swallowed, act as corrosive poisons ; 
somewhat diluted and applied to the skin, they produce rubefaction. 
Administered internally, in moderate doses, they act as tonics, refri- 
gerants, and diuretics; but by long-continued use they disorder diges- 
tion, and produce emaciation. When, from any cause—such as dis- 
ordered digestion, particular kinds of food, or improper medicines—white 
sand (either phosphate of lime or phosphate of ammonia and magnesia,) 
appears in the urine, the internal use of acids will, in most cases, dimi- 
nish or remove it. They are improper, however, when there is much 
irritation in the urinary organs.—[For further observations on the modus 
operandi of the acids, see page 9.| 

Crass 11. ALKALIES.—Applied in a concentrated form, the alkaline 
substances act as powerful caustics, and, when swallowed, become cor- 
rosive poisons. Somewhat diluted and applied to the skin, they are 
rubefacients. Taken internally they neutralize any acid which may be 
found in the stomach, and hence have been termed antacids (antacida), 
or absorbents (absorbentia), and usually operate, when exhibited in mo- 
derate doses, as diuretics. By continued use they disorder digestion, 


render the urine alkaline, produce general debility, and give rise to. 


symptoms similar to scorbutus. In such cases it is said that the blood 
drawn from a vein does not coagulate on cooling, but remains in a liquid 
state ; and that if the use of the medicine be suspended, the blood again 
acquires its power of coagulation. By the continued administration 
of alkaline medicines the urine loses its acid properties, and occa- 
sionally becomes decidedly alkaline ; and, in such cases, white sand (the 
phosphates) is usually deposited: hence, where a phosphatic diathesis 
already exists, these substances are highly improper. On the contrary, 
when the urine contains a larger portion than usual of uric acid, the use 
of alkalies is highly beneficial. 
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SPECIAL PHARMACOLOGY. 


Special Pharmacology (Pharmacologia specialis) treats of medicines 
individually. 

Natural-Historical Classification of Medicines.—Uaving previously 
stated that the natural-historical order will be followed in describing the 
different substances composing the Materia Medica, it will not, I conceive, 
be out of place to offer a few general remarks on the division of natural 
bodies into kingdoms, and on the characteristics of these kingdoms. 

Natural bodies were formerly divided into three groups, called king- 
doms—the mineral, the vegetable, and the animal; but this division has, 
of late years, been for the most part given up, on account of the impossi- 
bility of so characterizing the two latter as to distinguish them from 
each other. To obviate this difficulty the two have been formed into 
one, under the name of the organized or lwing kingdom, while the mineral 
is now called, in contradistinction, the znorganized kingdom. 

But it has been asserted that no real distinction exists between the 
organized and the inorganized kingdoms. ‘There is an order of animals 
called, on account of their supposed resemblance to a mass of mineral 
matter, the Lithozoa, or stone-animals (Goldfuss, Grundriss der Zoologie.) 
In these the skeletons are external, or cutaneous, and consist of carbonate 
of lime (sometimes with a little phosphate) agglutinated by gelatinous 
matter. ‘These beings have been supposed to connect the animal with 
the mineral kingdom. But the calcareous masses of the Lithozoa are 
mostly porous, and in the recent state contain fleshy tubes, constituting 
the soft parts of the animal: a structure nothing analogous to which is 
found in the mineral kingdom. In the Nullipora (a family of the order 
Lithozoa) the pores are not evident, and hence these masses have been 
supposed to form the nearest relation to minerals. 

Vegetables also have been stated to be closely related to animals. Here 
is a drawing of the Diatoma vulgaris (Fig. 31), a little 
vegetable of the family Alge: it varies in its form, and 
in the mode of connexion of its parts. At one period of 
its existence it is cylindrical, at another it is composed 
of quadrangular segments; sometimes connected by their 
sides, at others by their alternate angles. It will be ob- 
served that these segments have somewhat the forms and 
appearance of crystals; and Agardh has, in consequence, 
fancied they form a distinct passage from vegetables 
to minerals ; but their active properties, and the changes 
they undergo at the different periods of their existence, 
sufficiently distinguish them. 

Some zoologists (as Goldfuss) admit an order of ani- 
mals which they call Phytozoa, or the vegetable-animais, 
(as Spongia) and which includes all those animals which 
resemble plants. In some cases animals resemble flowers 
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in their appearance ; as the Actinia, or Sea Anemones (Fig. 82.) On the 
other hand, vegetables oftentimes exhibit a close re- 
lation, in their external appearances, to animals. 
The genus Oscillaria (of the family Alge) has a 
cylindrical form analogous to the common earth- 
worm (Lumbricus terrestris), and presents a jointed 
appearance, from the junction of the segments 
composing its interior tube. Now, individuals of ve 
this genus are endowed with the power of motion, 
as if voluntary, like animals. Tendaridea Pollux 
wee (Fig. 33) is an example of the tribe of plants called 
US “yl Conjugate, the individuals of which perform some 
Actinia. acts analogous to those of animals. ‘T’wo tubes 
approach each other, and become connected: we then observe that the 
ereen-colouring matter (which in each has a star-like form) 
passes from the joint of one into the joint of the other, and 
forms there a roundish gemmiform body, which subsequently 
becomes a new being. In the Zoocarpee we have beings in 
which the vegetable and animal states appear to succeed 
each other. In Anthophysis dichotoma (Fig. 34) the tubular 
filaments produce, at their ex- 
Fic. 34. tremities, little globules, which, 
BP on when detached from their sup- 
port, possess a locomotive power, 
and (according to Bory St. Vin- 
cent) become a multitude of Zoo- 
carpe@, or animated monads. 
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The accompanying diagram 
will explain in what way it has 
been supposed the mineral, ve- 
Tendaridea Anthophysis dichotoma. _ getable, and animal groups ap- 

Polluc. proach each other :— 


Minerals 
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_The organized and inorganized kingdoms are distinguished from each 
other by peculiarities of chemical composition, of form and structure, and 


of actions or functions. 


1. Peculiarities of Chemical Composition. 


Inorganized Bodies. 


1. The undecomposed or elementary 
substances are fifty-four in number,— 
namely, oxygen, chlorine, bromine, iodine, 
Jluorine, hydrogen, carbon, nitrogen, phos. 
phorus, sulphur, selenium, boron, silicon, 
potassium, sodium, lithium, magnesium, cal- 
cium, barium, strontium, aluminum, gluci- 
num, zirconium, yttrium, cerium, thorium, 
tellurium, arsenicum, antimony, chromium, 
uranium, molybdenum, tungsten, columbium, 
titanium, gold, silver, platinum, palladium, 
rhodium, tridium, osmium, mercury, bismuth, 


copper, tin, lead, cadmium, zinc, cobalt, 


nickel, manganese, iron, and vanadium. 

2. Are sometimes simple, or elementa- 
ry; and, when compound, sometimes 
contain only two elements. 

3. The compound atoms are capable of 
decomposition and of recomposition. 

4, Are incapable of undergoing fermen- 
tation and putrefaction. 


Organized Bodies. 


1. The undecomposed or elementary 
substances are about twenty—namely, 
oxygen, chlorine, bromine, iodine, fluorine, 
hydrogen, carbon, nitrogen, phosphorus, 
sulphur, silicon, potassium, sodium, cal- 
clum, magnesium, aluminum, iron, manga- 
nese, gold, and copper. Of late it has 
been asserted that titanium is present in 
the renal capsules. Of the above-men- 
tioned twenty elements in organized be- 
ings, only three or four are met with in 
considerable quantity—namely, oxygen, 
hydrogen, carbon, and nitrogen. 


2. Areneversimple. Every living part 
contains three or four elements at least, 
and frequently more. 

3. Organised or living parts may be 
decomposed, but cannot be recomposed. 

4. Are capable of undergoing fermen- 
tation and putrefaction. 


2. Peculiarities of Form and Structure. 


Inorganized Bodies. 


ay The volume is variable and mde- 
finite. 


2. The exterior form may be regular or 
irregular. When regular, these bodies 
are bounded by straight lines, and have 
angles ; in other words, the regular form 
of inorganized bodies is crystalline. 

3. The internal arrangement of the 
parts, or the structure, may be regular or 
uregular. If solid and regular, it 1s crys- 
talline. 

4. Are generally composed of solid, li- 
quid, or gaseous matter, exclusively: 
some exceptions, however, to this state- 
mentexist. Dr. Brewster has discovered 
colourless and transparent liquids in some 
topazes, chrysoberyl, &c. 


5. The separate parts are generally 
homogeneous, though sometimes hetero- 
geneous. 

6. The separate parts are independent 
of each other. 


Organized Bodies. 


1. The volume is variable, but definite. 
Thus though animals vary in their size, 
there is a limit to the variation. 

2. The exterior form is regular, and 
generally rounded. To this, however, we 
have exceptions in some of the Diatomee, 
which, at one period of their existence, 
are angular. 

3. The internal arrangement of the 
parts, or structure,is regular. This regu- 
lar arrangement is vesicular or tubular. 


4. Always consist of both solids and 
fluids. Mosses and certain animals (as 
the Vorticella rotatoria and Vibrio An- 
guilla) may be dried without destroy- 
ing their vitality; and hence form ex- 
ceptions to this statement. But they 
are probably never so dried as to be 
wholly deprived of moisture ; and, in the 
next place, in this dried state they give. 
no sign of life; for it is only by moisten- 
ing them that the vital phenomena be- 
come apparent. Moreover, Ehrenberg 
denies that animals can revive after desic- 
cation.—(Muller’s Physiol. p. 33.) 

5. The separate parts are essentially 
heterogeneous: that is, they possess dif- 
ferent properties. 

6. The separate parts are always re- 
lated, and in some cases are dependent on 
each other, This subserviency of one part 
to the other constitutes what is termed 
orgamzation, the parts being called organs. 
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3. Peculiarities of Actions or Functions. 


Inorganized Bodies. 


1. Are produced by the agency of co- 
hesion and affinity, at the expense of 
other previously existing bodies. 


2. Are preserved or exist solely by 
cohesion and affinity. 


3. Are in a state of rest. 


4. Undergo no alterations in their na- 
ture, except such as result from the opera- 
tion of attraction and repulsion. 


5. Have active properties which are 
always the same in degree and kind. 


6. Have an existence which is not ne- 
cessarily limited or definite. 


”. Perform actions referrible to repul- 
sion and attraction only. 
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Organized Bodies. 


1. Are produced by other similarly con- 
stituted bodies, which we call parents. 
There are, indeed, many cases in which 
we cannot demonstrate the existence of a 
parent ; and several arguments may be 
adduced in support of the doctrine of 
equivocal generation ; but the majority of 
physiologists are opposed to it, and adopt 
as an axiom the statement of Harvey, 
“ Qmne vivum ex ovo.” Cohesion and 
affinity are insufficient to account for the 
production of organized beings, and hence 
we call to our aid another power, which 
we denominate “ the vital force.” 

2. Are preserved or exist frequently 
in opposition to the usual operation of 
cohesion and affinity by the agency of 
the vital force.” 

3. Are in a continual state of activity, 
taking in from the external world certain 


solid, liquid, and gaseous substances, as- 


similating them to their own - proper 
fluids, and converting them into solids, or 
reparing peculiar liquids from them. 
hese phenomena constitute the process 
called nutrition. 

4. Are incessantly undergoing changes, 
so that at different periods of their exis- 
tence their properties are somewhat dif- 
ferent. Thus they increase, become de- 
veloped, arrive at maturity, and, lastly, 
decrease. The phenomena of age, there- 
fore, are peculiar to organized beings. 

5. Have active properties which vary in 
degree and kind: the distinction of health 


and disease which depends on this variation — 


is, therefore, peculiar to organized beings. 


6. Exist only for a limited period. The — 


cessation of their existence is denominated 


death. The oldest organized beings on our 


planet are probably the Baobab trees (Adan- 
sonia digitata) described by Adanson ; the q 


ages of some of which have been computed 
to be five or six thousand years! Though 
there is, perhaps, great exaggeration in 
this calculation, yet these trees are un- 
doubtedly very aged. 

7, Present phenomena which cannot be 
explained hy reference to attraction and 
repulsion merely: we, therefore, admit 
other properties, called vital, which we 
refer to life, or the vital force. 
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I. REGNUM INORGANICUM.—THE INORGANIC KINGDOM. 


ORDER I.—OXYGEN AND ITS AQUEOUS SOLUTION. 


Oxyge'nium.—Ox'ygen. 


HisTory, SYNONYMES, and ETYMoLoGy.—Oxygen gas was discovered 
on the Ist of August, 1774, by Dr. Priestley, who denominated it dephlogis- 
ticated air. In the following year, Scheele also discovered it, without 
knowing what Priestley had done, and he called it empyr‘eal air. Con- 
dorcet termed it vital air. Lavoisier called it oxygen, from (dévc, acid ; 
and yevvaw, to engender or produce.) 

NATURAL HISTORY.—(a.) In the inorganized kingdom.—Oxygen is, of 
all substances, that which is found in the largest quantity in nature, 


for it constitutes at least 3 of the known terraqueous globe. Thus, water, ~ 


which covers about three-fourths of the surface of the earth, contains | 
¢ of its weight of oxygen; and the solid crust of our globe probably ~ 


consists of at least 4 part, by weight, of this principle ; for silica, car- | 


bonate of lime, and alumina, the three most abundant constituents of the 
earth’s strata, contain nearly half their weight of oxygen. Mr. De la 
Beche (Researches in Theoretical Geology, p. 8) calculates that silica 
alone constitutes “ forty-five per cent. of the mineral crust of our globe.” 
Of the atmosphere, oxygen constitutes 20 or 21 per cent. by volume, 
or about 23 per cent. by weight, to which must be added 5, by weight, of 
the atmospheric aqueous vapour. 

(2.) In the organized kingdom.—Oxygen is an essential constituent of 
all living bodies. Vegetables, in the sun’s rays, absorb carbonic acid 
decompose it, retain the carbon, and emit the oxygen. Hence they have 
been supposed to be the purifiers of the atmosphere. 

PREPARATION.—There are several methods of procuring this gas, but 
I shall notice three only :— 

1. By heating chlorate of potash in a glass retort.—This method 
yields pure oxygen gas. One equivalent, or 124 parts of chlorate of 


potash, yield six equivalents or 48 parts of oxygen, and one equivalent 


binoxide yield one equivalent or 8 5 


or 76 parts of chloride of potassium. 


SUBSTANCES USED. RESULTS. 
Leq. Chlo*. Acid 76. $7.62 ae eqn Oxygen) iv 25 48 
leq.Chlorate Pot®. 124 1 oe Cas 8 | 
- (leq. Potash . . 48 31 eq. Pot™.40 —~} eq. Chloride Potas™. 76 


2. By heating binoxide of manganese in an tron bottle.—This is the cheap- 
est method, and, for ordinary purposes, it yields oxygen gas) sufficiently 
pure. To free the gas from carbonic acid, wash it with | 
with a solution of caustic potash. One pound of the comme 
usually yields from 30 to 40 pints of : 
to 50 pints may be procured. ‘Two 


Sh. 


or 80 parts of the sesquioxide of me 
SUBSTANCE USED. 


2 eq. Binoxide Manganese=88 i 
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3. By heating binoxide of manganese with about its own weight of 
strong sulphuric acid in a glass retort.—The quantity of acid to be 
employed should be sufficient to form with the binoxide a mixture having 
the consistence of cream. This method is followed only when an iron 
bottle cannot be procured, or when a small quantity of gas is wanted at 


avery short notice. One equivalent, or 44 parts, of the binoxide, yield 


one equivalent or 8 parts of oxygen, and one equivalent or 36 parts of the 
protoxide of manganese: the latter substance forms, with an equivalent 
or 40 parts of anhydrous sulphuric acid, one equivalent or 76 parts of sul- 
phate of the protoxide of manganese. 


SUBSTANCES USED. RESULTS, 


: Req. Oxypen Gage hee te « I eq. Oxygen 8 
bide ee a 3 eq. Protox. Mang. 36~—____ 


leq. Sulphuric Acid 40 eg, Sullph'?. Protox. Mang. 76 


Properties.—lIt is elastic, colourless, odourless, tasteless, incombustible, 
but a supporter of combustion. According to Dr. Thomson, 100 cubic 
inches of this gas weigh, at the temperature of 60° Fah., and when the 
. barometer stands at 30 inches, 34°60 grains: hence its 
ag. Po specific gravity is 1111. According to Berzelius and 

1 Dulong, the spec. grav. is 1:1026. Its atomic weight 

is 8: its atomic volume 0°5, hydrogen being in both 


cases unity. 

CHARACTERISTICS.——If a taper or match be plunged into this gas after 
the flame has been blown out, but while the wick or charcoal is yet glowing, 
the flame is instantly reproduced. The only gas likely to be confounded 
with oxygen in this respect is the protoxide of nitrogen, from which 


oxygen is distinguished by exploding it with hydrogen. A mixture of 


== 


one volume oxygen and two volumes hydrogen, yields, by explosion, 
water only, whereas a mixture of one volume of the protoxide of mitrogen 
with one volume hydrogen, yields water and one volume of nitrogen. 

PHYSIOLOGICAL EFFECTS.—(a.) On vegetables.—Oxygen gas is essential 
to the germination of seeds, and to the existence and growth of plants. 
In the shade vegetables absorb it from the atmosphere, and evolve an 
equal volume of carbonic acid; while in the solar rays the reverse changes 
take place; carbonic acid being absorbed and oxygen expired. The 
vigorous growth of plants in inclosed cases, as originally proposed and 
practised by my friend Mr. N. B. Ward (Companion to the Botanical 
Magazine for May, 1836), does not invalidate the above statements ; 
since the cases are never completely air-tight, but allow the ingress and 
egress of air consequent on changes of temperature. 

The effects of pure oxygen gas on germination and vegetation have 
been examined by Theod. de Saussure (Recherches Chimiques sur la 
Végétation, 1804). He found that the period of germination is the same 
in oxygen gas as in atmospheric air, but that seeds evolve more carbonic 


acid in the former than in the latter (pp. 11 and 12). Plants do not 


thrive so well in an atmosphere of oxygen gas in the shade as in one of 
common air; they give out more carbonic acid, which is always injurious 
to vegetation in the shade. When exposed in oxygen gas to the direct 
rays of the sun, they augment in weight about as much as in atmospheric 
air (p. 93, op. cit). ee | 


t 


* 


J 


THE INORGANIC KINGDOM. 103 


(6). On animals generally.—It is usually asserted that all animals 
require the influence of oxygen, or rather of air, to enable them to exist: 


but this assertion cannot be proved in the case of some of the lower 


animals. Thus intestinal worms seem to dispense with respiration 
(Miiller’s Physiology, p. 295). Some animals which respire have no 
organs specially devoted to this function ; in these the cutaneous surface 
effects respiration; as in the Polypifera. In the Jnfusoria the respiratory 
organs are delicate cilia. Many animals have branchie or gills for 
respiration, as some Mollusca, some Annelida, and fishes. Leeches 
respire by subcutaneous sacs which open externally. The respiratory 
organs of insects are ramifying trachee. Lastly, the higher classes of 
animals respire by means of lungs. Whenever respiration is effected a 
portion of oxygen disappears, while a quantity of carbonic acid, nearly 
equal in volume to the oxygen consumed, is produced. 

The continued respiration of oxygen gas is injurious, and even fatal to 
animal life: this has been observed by all experimenters. Animals live 
longer in a given volume of oxygen than in the same quantity of atmo- 
spheric air, but the continued employment of it causes death. Mr. 
Broughton confined rabbits, guinea-pigs, and sparrows, in glass jars con- 
taining oxygen, and inverted over water. At first they suffered no incon- 
venience, but in about an hour their breathing became hurried, and the 
circulation accelerated. This siate of excitement was followed by one of 
debility ; the respirations became feeble, and were more slowly performed ; 
loss of sensibility and of the power of voluntary motion supervened, till the 
only remaining. visible action was a slight one of the diaphragm, oc- 
curring at distant intervals. On opening the body, the blood (both 
venous and arterial) was found to be of a bright scarlet hue; it was thin, 
and rapidly coagulated. ‘The gas in which animals had thus been con- 
fined till they died, retained its power of rekindling a blown-out taper, 
and of sustaining, for a time, the life of another animal introduced into 
it; and Mr. Broughton hence deduced the inference that it does not 
contain so great an excess of carbonic acid as the gas left when animals 
have perished by confinement in atmospheric air, and he considered the 
train of symptoms induced by the respiration of pure oxygen gas as — 
analogous to those which follow the absorption of certain poisons into the 
system (Medical Gazette, vol. iii. p. 775). Injected into the pleura, oxygen 
gas is very quickly absorbed, without producing inflammation. Cau- 
tiously injected into the veins of dogs, it has no sensible effect on the 
system (Nysten, Recherches de Physiologie, p. 60). 

(c.) Effects on man.—W pure oxygen be inspired a few times it does 
not produce any remarkable phenomena; though some have ascribed 


- various effects to it, such as agreeable lightness in the chest, exhilaration, 


increased frequency of pulse, a sensation of warmth in the chest, gentle 
perspiration, and an inflammatory state of system. But several of these 
results arise probably from mental influence, others from the mode of 


inhaling the gas, and perhaps some might depend on the employment of 


impure oxygen. 
Usrs.—Oxygen gas was formerly employed in medicine in certain 
diseases supposed to depend on a deficiency of oxygen in the system ; 
and the beneficial results obtained by the use of acids (especially the 
nitric acid) of the oxides of mercury, chlorate of potash, vegetable food, 


. &e. were referred to the oxygen which these substances contained, and 
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which they were supposed to communicate to the system. These notions 
are now exploded. 


In asphyxia arising from a deficiency of atmospheric air, or from - 


breathing noxious vapours, the inhalation of oxygen gas has been said to 
be, and probably is, useful. On the same principle, it may be employed 
during an attack of spasmodic asthma, when there is danger of suffoca- 
tion, but it is at best only a palliative, and has no power of preventing 
- the occurrence of other attacks. Chaussier has recommended its use in 
_ children apparently still-born. ‘To combat the asphyxia of malignant 
cholera, inhalations of oxygen were tried in Russia, Poland, Prussia, and 
France, but without success (Merat and De Lens, Dict. Mat. Méd. tom. 5™°, 
p. 143). 


A’ qua Oxyge'nii.—Ox'ygen Water. 


At the mean pressure and temperature of the atmosphere, 100 vols. of 
water dissolve, according to Dalton and Henry (Elem. Experim. Chem.) 
3°7 vols. of oxygen gas, according to Saussure (7d7d.) 6°5 vols. By pres- 
sure in a proper machine, water may be charged with a much larger 
quantity (Jourdan, in the Pharmacopée Universelle, says with half its 
volume) of gas. This solution has been termed ovygenated water, but is 
a very different substance to the peroxide of hydrogen, which also has 
- been known by this appellation. It has been used to the extent of one 
or two bottlefuls daily, as a slight excitant. It is said to imcrease the 
appetite and promote the Sone tionae ; and to be serviceable in spasm of 
the stomach, amenorrhea, hysieria, atonic dropsy, &c. 


OrpeER II.—CHLORINE AND ITS AQUEOUS SOLUTION. 
Chlorin’ium.— Chlorine. 


History, SYNONYMES, AND ETYMOLOGY.—This gas was discovered by 
Scheele in 1774, who eamicgl it dephlogisticated muriatic acid. Berthollet, 


in 1785, Teed it oxygenated muriatic acid. Sir H. Davy called ibs 


chlorine (from xdwpog, g7 een), on account of its colour. 

Narurat Hisrory.—It is found in both kingdoms of nature. (a.) In 
the inorganized kingdom it exists principally in combination with sodium, 
either dissolved in the water of the ocean or forming deposits of rock salt. 


Chlorine also occurs native, in combination with magnesium, calcium, 


lead, silver, &c. Free hydrochloric acid is met with in the neighbour- 
hood of volcanoes, and is probably produced by the decomposition of 
some chloride. (0.) In the organized kingdom, it is found in combination, 
in both animals and vegetables. Sprengel (Decand. Physiol. Vég. tom..i. 
p- 220), says maritime plants exhale chlorite, principally during the 


night. Hydrochloric acid, in the free state, exists, according to Dr. Prout, 


in the stomach of animals during the process of digestion. 


— 


SS 
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PREPARATION.—There are several methods of procuring chlorine gas :— ~ 


1. By adding sulphuric acid to a mixture of common salt and binowxide 
of manganese.—This is the cheapest and most usual method of preparing 
it. Mix intimately three parts of dried common salt with one part 
of the binoxide of manganese, and introduce the mixture into a retort. 
Then add as much sulphuric acid, previously mixed with its own weight 
of water, as will form a mixture of the consistence of cream. On the 


ee wr 


CHLORINE AND ITS AQUEOUS SOLUTION. 105 


application of a gentle heat, the gas is copiously evolved, and may be 
collected over either warm or cold water. 

In this process two equivalents, or 80 parts of sulphuric acid, react on 
“one equivalent or 44 parts of the binoxide, and on one equivalent or 60 
parts of chloride of sodium, and yield one equivalent or 36 parts of 
chlorine, one equivalent or 76 parts of the sulphate of the protoxide of 
manganese, and one equivalent or 72 parts of the sulphate of soda. 


INGREDIENTS USED. PRODUCTS. 
1 eq,Chlo**. Sodium 60 H et Menten Sie ial oe Cs ed eq: Gilprin ei sie'st' 36 
Sel dig igi é leq.Soda32 
1 eq. Binox. Man 44 § Hgts, ORYEE + sist 
fi : B° 1 eq. Protoxide Mang. 36. 
yng i Sage 1 eq. Sulphuric Acid . 40 1 eq. Sulphate Soda. . 72 
2 eq. Sulphuric Acid 80 1 eq. Sulphuric Acid . 40 - 1 eq. Protosulph'®. Mang.76 


2. By heating a mixture of equal weights of common hydrochloric acid 
and binoxide of manganese in a glass retort over a lamp. 

In this process two equivalents or 74 parts of hydrochloric acid react 
on one equivalent or 44 parts of the binoxide, and yield one equivalent or 
36 parts of chlorine, one equivalent ov: 9 parts of water, and one equiva- 
lent or 64 parts of protochloride of manganese. 


INGREDIENTS USED. PRODUCTS. ° 
1 eq. Chlorine 36 —_______________ | eq. Chlorine. . . . 36 
2eq. Hydrochl. Acid 74 : eq. Chlorine 36 
2 eq. Hydrog. 27> 
2eq. Oxygen 16 dened ore mea ee h COC. WV ALCL. allen ots 18 


1 eq. Binox. Mang. 44 3 1 eq. Mangan. 28 1 eq. Protochlo. Mang. 64 


3. By the action of hydrochloric acid on chloride of lime —This method -. - 
may be resorted to when binoxide of manganese cannot .be procured. A 
The products of the reaction of the ingredients are, chlorine, water, and 3S. A 


chloride of calcium. C2 


‘Propertiss. - Chlorine, at ordinary temperatures and pressures, 1S.a 
gaseous substance, having a yellowish green colour, a pungent, suffocat- 
ing odour, and an astringent taste. 100 cubic inches weigh between 76 
and 77 grains. Its sp. gr. is, according to Dr. Thomson, 2°5. Its 
equivalent by weight is 36, by volume 1;—hydrogen being unity. 
It is not combustible, but is a supporter of combustion. 
Phosphorus and powdered antimony take fire spontane- 
ously when introduced into it,—a taper burns in it with 
the evolution of a red light and much smoke. When 
water is present it destroys vegetable colours, organic odours, and infec- 
tious matters. 
_ By a pressure of 4 atmospheres at the temperature of 60° F., chlo- 
rine is a yellow liquid, having asp. gr. of 1°33 (water being 1°). 
~ CuHaractreristics.—The colour, odour, and bleaching property of chlo- 
rine readily distinguish it from other gases. It forms a white curdy pre- 
cipitate (chloride of silver) with the nitrate of silver: this precipitate 
blackens by exposure to light, from the escape of a little chlorine and the 
formation of a sub-chloride of silver (Wetzlar, in Landgrebe’s Versuch 
iiber das Licht. p. 53, 1834) ; is insoluble in nitric acid, readily dissolves 
in liquid ammonia, and when heated in a glass tube fuses, and on cooling 
concretes into a gray, semi-transparent mass (horn silver or luna cornea). 
An aqueous solution of chlorine dissolves leaf gold. The chlorides react 

on the solution of nitrate of silver as free chlorine. ‘They evolve hydro- 
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chloric acid when heated with liquid sulphuric acid. If a watery solu- 
tion of a chloride, coloured blue by sulphate of indigo, be submitted to’ 
the action of a galvanic battery, the chlorine is evolved at the positive 

pole (anode) and destroys the colour of the sulphate of indigo in the’ 
neighbourhood of that pole. 

The chlorates when heated evolve oxygen, and are converted into 
chlorides. When mixed with strong sulphuric acid they become orange 
red, and give out the peroxide of chlorine. ‘They do not precipitate the 
salts of silver. 

The perchlorates evolve oxygen, and are converted into chlorides when. 
heated. They do not become red or give out peroxide of chlorine by the | 
action of sulphuric acid. The soluble perchlorates precipitate the salts 
of potash. 

PHyYsIOLOGIOAL Errects. (a.) On vegetables—The germination of 
seeds has been said to be promoted by watering them with a weak solu- 
tion of chlorine, but the statement is probably erroneous. (Decand. Phys. 
Végét. t. 11. p. 632.) 

b. On animals generally.—Nysten (Recherches, p. 140,) injected a 
small quantity of chlorine gas into the jugular vein of a dog, and the 
only effect was howling. <A larger quantity occasioned difficult respi- 
ration, apparently great agony, and death in three minutes. The 
body was opened four minutes afterwards: the blood was fluid and 
venous in the auricles and ventricles, which contained neither gas nor — 
coagula. On another occasion he threw this gas into the pleura, and 
thereby produced inflammation of this membrane and death. [rom 
these experiments, Nysten (op. cit. p. 143) concludes that it is a local 
irritant, but has no specific effect on any part of the system. 

c. On man.—Chlorine gas acts as a local irritant. Mr. Wallace (Re- 

searches respecting the Medical Powers of Chlorine, particularly m 
Diseases of the Liver, 1822), tells us, that diluted with air, or aqueous 
vapour, of 116° F., and applied to the skin, it produces peculiar sensa- 
tions, similar to those caused by the bite or sting of insects : this effect is 
accompanied with copious perspiration, and a determination of blood to 
the skin, sometimes attended with an eruption of minute papule, or even 
vesicles. Applied to the skin in a pure form, its action is similar, but 
more energetic. 
n Zan attempt he made to inspire undiluted chlorine gas, it produces 
spasm of the glottis. If the gas be mixed with air, it enters into the 
bronchial ramifications, causes a sensation of tightness and suffocation, 
and violent cough. Twice I have suffered most severely from the 
accidental inhalation of it; and each time it gave me the sensation of 
constriction of the air-tubes, such as might be produced by a spasmodic 
condition of the muscular fibres of the bronchial tubes. The attack 
usually goes off in increased secretion from the mucous membrane. When 
diluted with a large quantity of air, chlorine may be inhaled without 
exciting cough: it occasions a sensation of warmth in the respiratory 
passages, and promotes expectoration. 

The irritating effects of chlorine are less powerful on those accustomed. 
to inhale it; as I have repeatedly seen in patients who were using the 
gas, and which is also shewn by the following statement made by Dr. 
Christison, (Treatise on Poisons, p. 736):—“I have been told (says he) 
by a chemical manufacturer at Belfast, that his workmen can work with — 
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impunity in an atmosphere of chlorine, where he himself could not remain 
above a few minutes.” 

The constitutional or remote effect caused by inhalations of chlorine, 
is increased frequency of the pulse and of respiration. But this effect 
may be in part owing to the increased muscular efforts of the patient. 
Mr. Wallace states that the application of chlorine to the skin also occa- 
sions soreness of the mouth, fauces, and esophagus, increased vascula- 
rity, and even minute ulcerations of these parts, and an alteration in the 
quantity and quality of the salivary and biliary secretions. He thinks 
that it has a tranquillizing, and at the same time exciting power, with 
respect to the nervous system. Dr. Christison tells us that at the Belfast 
manufactory above alluded to, the chief consequences of exposure to an 
atmosphere of chlorine are acidity and other stomach complaints, which 
the men generally correct by taking chalk. Absorption of fat is said to 
be an effect observed in the manufactories at Glasgow, Manchester, and 
Belfast. (Cogswell’s Essay on Iodine, p. 82.) 

When applied to the skin or bronchial membrane, does chlorine gas 
become absorbed? If Mr. Wallace’s observation be correct, we must 
infer that it does, and that it is thrown out of the system by the kidneys ; 
for he says the urine acquires bleaching properties. 

UseEs.—(a.) As a fumigating agent, disinfectant, and antiseptic, chlorine, 
I believe, stands unrivalled. Hallé, in 1785, appears to have been the 
first person who employed it as a disinfectant; but we are greatly in- 
debted to Guyton-Morveau for the zeal and energy he manifested in his 
attempts to introduce it into use. For destroying miasmata, noxious 
effluvia, and putrid odours, it is the most powerful agent known; and is, 
therefore, well adapted for disinfecting prisons, ships, hospitals, dissect- 
ing-rooms, and all other places, the air of which requires purification. 
The best method of fumigating a large building is that adopted by Dr. 
Faraday, at the General Penitentiary at Milbank. One part of common salt 
was intimately mixed with one part of the black or binoxide of manga- 
nese; then placed in a shallow earthen pan, and two parts of oil of 
vitriol, previously diluted with two parts by measure of water, poured over 
it, and the whole stirred with a stick. Chlorine continued to be liberated 
from this mixture for four days. The quantities of the ingredients con- 
sumed were 700 lbs. of common salt, 700 Ibs. of binoxide of manganese, 
and 1400 lbs. of sulphuric acid. The disinfecting power of chlorine is sup- 
posed to depend on its affinity for hydrogen, by which it effects the 
decomposition of water or aqueous vapour, with the hydrogen of which it 
unites, while the nascent oxygen oxidizes the organic matter: or it may 
act merely by abstracting hydrogen from the putrid miasmata. 

_ (0.) As an antidote in poisoning by hydrocyanic acid, sulphuretted hydro- 
gen, or hydrosulphate of ammonia, chlorine gas is a very valuable agent. 
I believe, however, that the chloride of lime will be found a more con- 
venient, safe, and opportune substance ; of course its activity depends on 
the chlorine which it contains or gives out. The beneficial influence of 
chlorine in the treatment of animals asphyxiated by sulphuretted hydro- 
gen, doubtless arises in part at least from its chemical properties ; for 
when mixed with sulphuretted hydrogen, it forms chloride of sulphur and 
hydrochloric acid. ‘The best method of applying the remedy is to diffuse 
a little chlorine in the air, and then to effect artificial respiration. 

(c.) Inhaled in chronic pulmonary diseases it is sometimes a useful 
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remedy: I have carefully watched its effects in phthisis and other chro- 
nic diseases of the lungs; and the result of my observation is, that chlorine 
is rarely serviceable. ” Frequently, after the first and second inhalations, 


—" the patients fancy their breathing much relieved, while the expectora- 


tiox is promoted, but the amendment is seldom permanent. I need — 
hardly say it has no pretensions to the cure of phthisis, but it may be 
-useful as a palliative (sometimes diminishing the sweating); and I can 
readily believe that occasionally in chronic bronchitis it may be of essen- 
tial service, though, I confess, I have never found it so. 

I have before described the mode of administering the gas (p. 51). 
Either the aqueous solution of chlorine, or a small portion of the chloride 
of lime, may be placed into the inhaling bottle: if the latter be not suffi- 
ciently strong, a few drops of muriatic acid are to be added, to develop 
free chlorine. 

(d.) In diseases of the liver, not attended with active inflammation, Mr. 
Wallace has successfully employed baths of gaseous chlorine, either in 
the pure state or diluted with air or aqueous vapour. The benefit of 
chlorine in these cases has been confirmed by others. The temperature 
of the bath, and the time the patient ought to remain in it, will vary in 
different instances ; but Mr. Wallace thinks, that, in the greater number, 
115° Fah. will be found to answer best, and the proper time about half 
an hour. The benefit obtained is in part referrible to the heat employed, 
in part to the irritant effect of the chlorine on the skin, and (according to 
Mr. Wallace) in part to the specific influence of chlorine on the liver. 
Ziese, an apothecary at Altona, has alsoemployed chlorine baths in these 
cases with advantage. | 

AntipoTEs.—The inhalation of ammoniacal gas, of the vapour of warm 
water, of spirit of wine, or of ether, has been recommended, to relieve the 
effects of chlorine. I tried them all when suffering myself, but without 
the least apparent benefit. In a case related by Kastner, and which is 
reported in Wibmer’s work (Die Wirkung der Arzneim. u. Gifte. 2°. Bd. 
109), sulphuretted hydrogen gave great relief. If this agent be. em- 
ployed, it must be done cautiously, as it is itself a powerful poison: | 


A'qua Chlorin'ti.—Chlo'rine Water.—Ph. Dub. vy | 


History.—This compound has been known by the various names of 
liquid oxymuriatic acid, aqua oxymuriatica, and liquor chlori. In the 
Dublin Pharmacopeeia it is termed aqua chlorini, or chlorine water. be 

PrEPARATION.—In the Dublin Pharmacopeeia this compound is pre-— 
pared as follows :—add 87 parts of sulphuric acid to 124 of water, and 
when the mixture has become cold, pour it on a mixture of 100 parts of 
dried common salt, intimately mixed with 30 parts of binoxide of manga-— 
nese, and placed in a retort. ‘Transmit the gas which is evolved on the 
application of a moderate heat, through 200 parts of water, placed in a— 
Woolfe’s bottle: but in the absence of this a wide-mouthed bottle closed 
by a cork with two perforations, through which pass two glass tubes, both 
dipping into the water, but one of which communicates with the retort. 
A Florence flask, to which a curved tube is adapted by means ofa cork, is | 
a more convenient vessel for generating the gas in, than a retort. 

Properries.— Atthe temperature of 60° F. and common pressure of the | 
atmosphere, water takes up about twice its bulk of the gas (Gay-Lussac). 
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The solution has a greenish yellow colour, the strong and peculiar odour 
of the gas, and an astringent taste. Its sp. gr. is 1:003. It bleaches 
vegetable colours—as tincture of litmus, turmeric, &c. By exposure to 
light, the water is decomposed, the oxygen is evolved, while the - 
hydrogen unites with the chlorine to form muriatic acid. Hencethe 
solution should be kept in bottles excluded from the light. 

CHARACTERISTICS.—Its odour, its action on a solution of nitrate of silver 
(as before described for chlorine gas), its power of dissolving leaf gold, 
and its bleaching properties, readily distinguish this solution. It 
destroys the blue colour of iodide of starch and of sulphate of indigo. A 
piece of silver plunged into it is immediately blackened. 

PHYSIOLOGICAL EFFECTS. In a concentrated form, the aqueous solution 
of chlorine acts as a corrosive poison. Somewhat diluted it ceases to be a 
caustic, but is a powerful local irritant. Administered in proper doses, 
and sufficiently diluted, it acts as a tonic and stimulant. The continued 
use of it is said to have caused salivation. Applied to dead organic mat- 
ter it operates as an antiseptic and disinfectant. 

Usrs.—Chlorine water has been employed in medicine both as an 
external and internal remedy. 

(a.) Externally.—It has been used in the concentrated form as a caus- / 
tic, applied to wounds caused by rabid animals; diluted, it has been 2 
employed as a wash in skin diseases, namely, in the itch and porrigo ; as > 
a gargle in putrid sore-throat; as a local bath in liver diseases; and as 4,-; 
an application to cancerous and other ulcers attended with a foetid dis- 
charge. In the latter cases I have repeatedly employed it with advan- 
tage, though I give the preference to a solution of the chloride of soda. 

(b.) Internally.—It has been administered in those diseases denomi- 
nated putrid ; for example, in the worst forms of typhus, in scarlet fever, 
and in malignant sore throat. It has also been employed in venereal 
maladies, and in diseases of the liver. | 

Dosr.—The dose of this solution varies with the degree of concentra- 
tion. I have frequently allowed patients to drink, ad hbitum, water, to 
which some of this solution has been added. If made according to the 
directions of the Dublin Pharmacopeia, the dose is from one to two 
drachms properly diluted. 

AntipoTEs.—According to Devergie, the antidote for poisoning by a 
solution of chlorine is albumen. The white of egg, mixed with water 
or milk (the caseum of which is as effective as the albumen of the egg 

is to be given in large quantities. The compound which albumen forms 
with chlorine has little or no action on the animal economy, and may be 
readily expelled from the stomach. In the absence of eggs or milk, flour 
might be exhibited: or if this cannot be procured, magnesia or chalk. 
The gastro-enteritic symptoms are, of course, to be combated in the 
usual way. 
OrpveER III.—IopINE. 


Todin'ium.—TI'odine. 


GENERAL History.—lodine was discovered in 1811 by M. Courtois, a 
saltpetre manufacturer at Paris. It was first described by Clement in 
1813, but was afterwards more fully investigated by Davy and Gay- 
Tussac. It was named Jodine, from iwsné, violet-coloured, on aceount of 
‘the colour of its vapour. 
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Natura: History.—It exists in both kingdoms of nature. 

(a.) In the inorganized kingdom.—Vauquelin met with iodide of silver 
in a mineral brought from Mexico, and Mentzel found iodine in an ore of 
zine which contained cadmium. It has also been met with in an ore of 
lead— (Journ. de Pharmacie, tom. xxiii. for 1837, p. 29.) In sea-water it 
has also been discovered, where it probably exists as an iodide of sodium 
or of magnesium. Many mineral waters likewise contain it. It was 
detected by Mr. Copeland in the carbonated chalybeate of Bonnington. 
About one grain of iodine was found by Dr. Daubeny in ten gallons of 
the water of Robbin’s Well at Leamington, in Warwickshire. In the old 
well at Cheltenham the quantity was not more than one grain in sixty 
gallons. In a brine-spring at Nantwich, in Cheshire, there was about a ~ 
grain of iodine in twelve gallons. In the sulphurous water of Castel 
Nuovo d’Asti, iodine was discovered by Cantu. In some of the mineral 
waters of Germany, Bavaria, and South America, it has also been de- 
tected—(Gairdner on Mineral and Thermal Springs, p. 27.) Fuchs | 
found it in the rock-salt of the Tyrol—(Gmelin, Handbuch der Chemie.) 

(6.) In the organized kingdom.—Of animals containing iodine I may 
mention the genera Spongia, Gorgonia, Doris, and Venus: likewise Sepia, 
the envelopes of the eggs of which contain it. An insect has been found 
near Ascoli, in Italy, which Savi has described under the name of Julus 
fetidissimus, containing iodine. The animal emits, when disturbed, a 
yellow fluid strongly smelling of iodine, and which immediately strikes 
the characteristic violet colour with starch—(British and Foreign Medical 
Review for January, 1838, p. 163.) Recently iodine has been detected — 

_in the oil of the cod’s liver—(Journ. Pharm. tom. xxiii. p. 501.) A very 
considerable number of vegetables, particularly those belonging to the — 
family Alge, yield it. ‘The following are some instances: Fucus vesicu-_ 
losus, F. serratus, and F. nodosus; (fig. 36, a,b,c.) Laminaria saccharina, 


Fic. 36. 


a. Fucus vesiculosus. c. F. serratus. 
6. F. nodosus. d. Laminaria digitata. 


and L. digitata; (fig.36 d) Halidrys siliquosa; Chorda Filum; Gelidium — 
cartilagineum; Halyseris polypodioides; Phyllophora rubens; Rhodome- 
nia palmata; Ulva Linza; Porphyra umbilicalis; Padina Pavonia ; Gi- 
gartina Helminthocorton, and some of the marine Conferve. 4 
yD It has been found, in several species of phenogamous plants, as Zos-, 
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tera marina, and, more recently, in two growing in Mexico; namely, a spe- 
cies of Agave and a species of Salsola—(Journ. Pharm. tom. xxiii. p. 31.) 
_ PREPARATION.—lodine is obtained from the Fucoide@ (one of the divi- 
sions of the family Alge). The plants of this tribe, by combustion, yield 
an ash or cinder, commonly denominated kelp, which contains iodine. 
Davy states that French kelp is more productive than British; and 
Kklond, from experiments made at the Cape of Good Hope, concludes 
that the Laminaria buccinalis yields more than any European Alga. 

Kelp is a very heterogeneous substance. Its soluble parts are the 
chlorides of sodium and potassium, carbonate of soda, sulphates of soda 
and potash, and the sulphuret and iodide of potassium or of sodium. 
To these must be added a small quantity of alkaline bromide. The quan- 
tity of iodide, however, is very small in comparison with some of the 
other salts, and, therefore, the first object in the manufacture of iodine is 
to separate as much of these as possible. By repeated crystallizations 
we readily attain this, since the iodide being very soluble is left in the 
mother liquor, along with the sulphuret and a portion of the other salts. 

This liquor is introduced into a stoneware still, sulphuric acid and the 
binoxide of manganese are added, and heat applied. Iodine distils 
over, and after being washed with water, is dried between folds of bibu- 
lous paper. 

In this process two equivalents, or 80 parts of sulphuric acid, react on 
one equivalent, or 44 parts of binoxide of manganese, and on one equiva- 
lent, or 166 parts of iodide of potassium, and yield one equivalent, or 126 
parts of iodine, one equivalent, or 88 parts of sulphate of potash, and one 
equivalent, or 76 parts of the sulphate of the protoxide of manganese. 


INGREDIENTS USED. PRODUCTS. 


Se rete LOGIG .)).i9. ALG ed eg. Todine® s 6:3. sbp 126 
1eq-TodidePotas™. 166 ; 1 eq. Potassium . . 402 Jeq.Pot!. 48 
leq. Binox. Mangan.44 } leq. Oxygen . . Bet nal ss 
Hp erin naa 1 eq. Protox. Mang. 36 * 


leq. SulphuricAcid. 40--------->> elit eq. Sulph'®. Potash . 88 
leq.SulphuricAcid. 40 1 eq. Protosulph'*. Mang. 76 


2eq. Sulphe. Acid 803 
290 

Bussy (Journ. Pharm. t. 23, p. 17) has proposed another mode of pro- 
curing iodine. 

PRoPERTIES.—Ilodine is a crystallizable solid, its primary form being a 
thombic octahedron. It is usually met with in micaceous, soft, friable 
scales, having a greyish black colour, a metallic lustre, an acrid hot taste, 
and a disagreeable odour somewhat similar to that of chlorine. It fuses 
at about 225° F., and at 347° is volatilized, though the vapour rises along 
with that of water at 212°. Iodine vapour has a beautiful violet colour, 
and a great specific gravity; namely, 8°716, according to Dumas. Iodine 
requires 7000 times its weight of water to dissolve, but alcohol and ether 
are much better solvents forit. Its atomic weight is about 126. 


CHARACTERIST#&CS.—In the free state iodine is distinguished from most 


other bodies by its forming an intense blue colour with starch. So deli- 
cate is this test, that Stromeyer says, water which does not contain more 
than one four-hundred-and-fifty thousandth of its weight of iodine, ac- 
quires a perceptibly blue tingé on the addition of starch. This blue 
colour is destroyed by heat, and, therefore, in testing for iodine the liquids 
employed should be cold: an excess of alkali also destroys it by forming 
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two salts, an iodate and an iodide, but by supersaturating with acid the 
colour is restored. 

The blue compound of iodine and starch is usually designated the 
iodide of starch, but Raspail, (Nouveau Systeme Chimie Organique) 
objects to the term, as grains of starch consist of two parts—an external 
envelope, within which is a soluble gummy substance. Now the iodine, 
says Raspail, attaches itself to the envelope only, giving it a blue colour, 
just as it gives a yellow colour to other organic textures. ; 

Iodine forms a blue compound with narceine (see Opiwm). The mine- 
ral acids (sulphuric, nitric, and hydrochloric) have the same effect on 
narceine. 

When iodine is in combination with oxygen, starch will not recognize 
it. For example, if a little starch be added to a solution of iodic acid, 
no change of colour is observed; but if some deoxidating substance be 
now employed (such as sulphurous acid or morphia) the blue colour is 
immediately produced. The iodates give out oxygen when heated, and 
are converted into iodides. They deflagrate when thrown on red hot 
coals. The soluble iodates produce with a solution of the nitrate of 
silver, a white precipitate of iodate of silver soluble in ammonia. If the 
iodine be combined with a base (as with potassium, or sodium), chlorine 
or sulphuric or nitric acid must be employed to remove the latter ; and the 
iodine being then set free, will react on the starch. This is the mode of 
proceeding to detect iodine in the urine of a patient; for the mere addition 
of starch will not suffice. Nitric or sulphuric acid or chlorine must be em- — 
ployed to remove the base with which the iodine is combined. 

The soluble iodides produce, with a solution of nitrate of silver, a yel- 
lowish precipitate (iodide of silver) very slightly soluble only in ammonia. 
They precipitate the salts of lead yellow, and bichloride of mercury 
scarlet. | | ; 

Purity.—We are told that iodine is much adulterated, but I doubt it. 
There are two properties which will, in most instances, determine its pu- 
rity—namely, its solubility in alcohol, and, when heated, its conversion 
into violet vapour, leaving no residuum. Coal, plumbago, peroxide of 
manganese, sand, and charcoal (all of which, it is said, have been found 
in iodine), would be in this way readily distinguished. But Dr. O’Shaugh- 
nessy (Translation of Lugol’s Essays, p. 210) states that he met with one 
specimen so artfully adulterated, that the foreign mgredients were at the 
same time soluble in alcohol and volatilizible by heat. A little imposi- 
tion may be, and indeed is, practised by some dealers in iodine, by selling 
it in a moist state. An ounce, if very moist, may contain one drachm, or 
perhaps even a drachm and a half, of water. The easiest way of detecting 
this is by compression between folds of blottmg paper. 

PuysioLocicat Errects.—(a.) On vegetables. Cantu states that seeds — 
placed in pure sand and moistened with a solution of iodine, germinate 
more readily than seeds sown in the usual way. Vogel, however, asserts 
that iodine, so far from promoting, actually checks or Stops germmation. 
(Decandolle, Physiolog. Végét. tom. 3°. p. 1337). | 

(b). On animals generally.—Hitherto no examination has been made 
of the effects of iodine on the different classes of animals, for, with the 
exception of man, the only animals on which experiments have hitherto 
been made with it, are horses, dogs, and rabbits. On these it operates 
as an irritant and caustic poison, though not of a very energetic kind. 


IODINE. ES 


Magendie threw a drachm of the tincture of iodine into the veins of a 
dog without causing any obvious effects (Pormulaire). Dr. Cogswell has 
repeated this experiment: the animal was slightly affected only (Lxperi- 
mental Essay on Iodine, p. 31, 1837). The last-mentioned writer found 
that two drachms of the tincture caused death. But something must be 
ascribed to the alcohol employed. Orfila (Towicologie générale) applied 
72 grains of solid iodine to a wound on the back of a dog: local inflam- 
mation, but no other inconvenience, resulted. One or two drachms 
administered by the stomach caused vomiting, and when this was 
prevented by tying the esophagus, ulceration of the alimentary canal and 
death took place. Mr. Dick (Cogswell’s Essay, p. 24) gave iodine, in 
very large doses, to a horse for three weeks, but the only symptom which 
could be referred to its influence was an unusual disregard for water. 
The average daily allowance was two drachms, administered in quantities 
ascending from a drachm up to two ounces. Dr. Cogswell (op. cit. p. 60) 
gave 73 grains of iodine to a dog in nine days. Five days after the 
cessation of the iodine the dog was killed: the urine contained a highly 
appreciable quantity of iodine—and a trace, and but a trace, of iodine 
was found in the blood, brain, and stomach. 

(c.) On man.—The local action of iodine is that of an irritant. Applied 
to the skin it stains the cuticle orange-yellow, causes itching, redness, 
and desquamation. If the vapour of it, mixed with air, be inhaled, it 
excites cough and heat in the air-passages, and promotes bronchial 
secretion. Swallowed in large doses it irritates the stomach, as will 
be presently mentioned. 

The effects produced by the internal administration of iodine may be 
considered under the two heads of those arising from the use of small,— 


and those produced by large doses. 


a. In small, medicinal doses, we sometimes obtain the palliation, or even 
the removal of disease, without any perceptible alteration in the functions 
of the body. Thus, in a case of chronic mammary tumor which fell 
under my observation, iodine was taken daily for twelve months, without 
giving rise to any perceptible functional change, except that the patient was 
unusually thin during this period. Sometimes it increases the appetite, 
an effect noticed both by Coindet (Bidlioth. Univers. tom. 14, Sciences et 
Arts), and by Lugol (Essays, translated by Dr. O’Shaughnessy), from 
which circumstance it has been denominated a fonic. But the long-con- 
tinued use of it, in large doses, has, occasionally, brought on a slow or 
chronic kind of gastro-enteritis ; an effect which I believe to be rare, and 


only met with when the remedy has been incautiously administered. ” 


In irritable subjects, and those disposed to dyspepsia, it occasions nausea, 
sickness, heat of stomach, and loss of appetite, especially after its use has 
been continued for some days: the bowels are oftentimes slightly relaxed, 
or at least they are not usually constipated. More than one-third of the 


. patients treated by Lugol experienced a purgative effect ; and when the 


dejections were numerous, colics were pretty frequent (op. cit. p. 20). 


~Gendrin (Dict. de Mat. Méd. t. 3™°, p. 628), and Manson (Medical Re- 
searches on Iodine), however, observed a constipating effect from the use 
of iodine. | 


| 


The action of iodine on the organs of secretion is, for the most part, 
that of a stimulant; that is, the quantity of fluid secreted is usually 
increased, though this effect is not constantly observed. Jorg (Material zu 

I 
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einer Arzneimittell, Leipsic, 1824) and his friends, found, in their experi- 
ments on themselves, that small doses of iodine increased the secretion of 
nasal mucus, of saliva, and of urine, and they inferred that the similar 
effect was produced on the gastric, pancreatic, and biliary secre- 
tions. “ Iodine,” says Lugol, (Essays, p. 19) ‘‘is a powerful diuretic. 
All the patients using it have informed me that they pass urine copi- 
ously.” Coindet, however, expressly says that it does not increase the 
quantity of urine. In some cases in which I carefully watched its 
effects, I did not find any diuretic effect. Iodine frequently acts as an 
emmenagogue. Coindet, Sablairoles (Jour. général de Méd. tom. 97), 


Brera (quoted by Bayle in his Bibliotheque de Thérapeutique, tom. 1, 


p- 129), Magendie (Yormulaire), and many others, agree on thispomt; but 
Dr. Manson (Medical Researches on the Effects of Iodine, London, 1825) 
does not believe that it possesses any emmenagogue powers, further than 
as a stimulant and tonic to the whole body. In one patient it occasioned 
so much sickness and disorder of stomach that the menstrual discharge 
was suppressed altogether. On several occasions iodine has caused 
salivation and soreness of mouth. In the cases noticed by Lugol the 
patients were males. In the Medical Gazette, vol. xvii. for 1836, two 
instances are mentioned, one by Mr. Winslow (p. 401), the other by 


Dr. Ely (p. 480). Other cases are referred to in Dr. Cogswell’s work. — 


This effect, however, I believe to be rare. De Carro (quoted by Bayle, 

op. cit. p. 50) denies that iodine causes salivation, but says it augments 

expectoration. Lastly, diaphoresis is sometimes promoted by iodine. 
Two most remarkable effects which have been produced by iodine are, 


absorption of the mamme and wasting of the testicles) Of the first of — 


these (absorption of the mamme) three cases are reported in Hufelana’s 


Journal (quoted by Bayle, op. cit. p. 162), one of which may be here” 


mentioned. A healthy girl, twenty years of age, took the tincture of 


iodine during a period of six months, for a bronchocele, of which she 
became cured; but the breasts were observed to diminish in size, and. 


notwithstanding she ceased to take the remedy, the wasting continued, 


so that at the end of two years not a vestige of the mammez remained.. 


Sometimes the breasts waste, though the bronchocele is undiminished : 


Reichenau (Christison, p. 180) relates the case of a female, aged twenty-six, 


whose breasts began to sink after she had employed iodine for four 
months, and within four weeks they almost wholly disappeared; yet her 


goitre remained unaffected. With regard to the other effect (wasting of | 


the testicle) I suspect it to be very rare. I have seen iodine administered 
in some hundreds of cases, and never met with one in which atrophy 


either of the breast or testicle occurred- Magendie also says he never 


saw these effects, though they are said to be frequent in Switzerland. 


A disordered condition of the cerebro-spinal system has in several 7 


instances been caused by iodine. Thus slight headache and giddiness 


are not unfrequently brought on. Lugol tells us that, by the use of. | 


ioduretted baths, headache, drowsiness, intoxication, and even stupor, 


are produced. Analogous symptoms were observed in some of Dr.- 


Manson’s cases ; and in one there were convulsive movements. 

A specific effect on the skin is sometimes produced by iodine, besides 
the diaphoresis before alluded to. Thus Dr. C. Vogel (Rust, Magazin, 
Bd. 14, p. 156) gives an account of a lady, twenty-eight years of age, of 
a yellow complexion, who from the internal employment of the tincture 
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of iodine, became suddenly brown, besides suffering with other morbid 
symptoms. After some days the skin had the appearance of having been 
smoked! Mr. Stedman (Medical Gaz. vol. xv. p. 447) says that in some 
scrofulous patients it improves the condition of the hair and scalp. 

The rapid emaciation said to have been occasionally produced by 
iodine, as well as the beneficial influence of this substance in scrofulous 
diseases, and the disappearance of visceral and glandular enlargements 
under its use, have given rise to an opinion that iodine stimulates the 
lymphatic vessels and glands. Manson, however, thinks that it exerts no 
peculiar or specific influence over the absorbent system, which only 
participates in the general effects produced on the whole body. And 
Lugol asserts, that instead of producing emaciation, it encourages growth 
and increase of size. 

There can be no doubt that the continued use of iodine must 
have some effect over the general nutrition of the body, and by 
‘modifying the actions previously performed by the various organs and 
systems, it may at one time cause the embonpoint described by Lugol, 
and at another may have the reverse effect: in one case it may promote 
the activity of the absorbents, and occasion the removal of tumours of 
considerable size, in another check ulceration (a process which Mr. Key, 
in the 19th vol. of the Medico-Chirurgical Transactions, denies to be one 
of absorption, but considers to be one of degeneration or disorganization) 
and cause the healing of ulcers. 

Some have ascribed to iodine an aphrodisiac operation. Kolley (Journ. 
Complem. tom. 17, p. 307), a physician at Breslau, who took it for a 
bronchocele, says it had the reverse effect on him. 

In some instances, the continued use of iodine has given rise to a 
disordered state of system, which has been designated iodism. The 
symptoms (termed by Dr. Coindet, zodic) are violent vomiting and purging, 
with fever, great thirst, palpitation, rapid and extreme emaciation, 
cramps, and small and frequent pulse, occasionally with dry cough, 
and terminating im death. This condition, however, must be a 
very rare occurrence, for it is now hardly ever met with, notwithstand- 
ing the frequency and the freedom with which iodine is employed. 
But it has been noticed by Coindet (op. cit.), Gairdner (Essay on the 
Use of Iodine), Zink (Journ. Complém. xviii. p. 126), Jahn (quoted by 
Christison, p. 181), and others. ‘The daily experience of almost every 
practitioner proves that the dangers resulting from the use of iodine have 
been, to say the least of them, much exaggerated, and we can hardly help 
suspecting that many symptoms which have been ascribed to the injurious 
operation of this remedy ought to have been referred to other causes ; 
occasionally, perhaps, they depended on gastro-enteritis. In some cases, 
the remarkable activity of iodine may have arisen from some idiosyncracy 
on the part of the patient. Dr. Coindet attributes the iodic symptoms 
to the saturation of the system with iodine—an explanation, to a certain 
extent, borne out by the results of an experiment made by Dr. Cogswell, 
and which I have before mentioned: I allude now to the detection of 
iodine in the tissues of an animal five days after he had ceased taking 
this substance. 

(6. In very large doses iodine has acted as an irritant poison. In a fatal 
instance recorded by Zink (Journ. Compl. tom. xviii.) the symptoms were 
restlessness, burning heat, palpitations, very frequent pulse, violent 
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priapism, copious diarrhoea, excessive thirst, trembling, emaciation, and 
occasional syncope. The patient died after six weeks’ illness. On 
another occasion this physician had the opportunity of examining the 
body after death. In some parts the bowels were highly inflamed, in 
others they exhibited an approach to sphacelation. The liver was very 
large, and of a pale rose colour. 
Such cases, however, are very rare. In many which might be referred 
to, enormous quantities of iodine have been taken with very slight effects 
only, or perhaps with no marks of gastric irritation. Thus Dr. Kennedy, 
of Glasgow (quoted in Dr. Cogswell’s Essay), exhibited within eighty 
days, 953 grains of iodine in the form of tincture: the daily dose was at 
first two grains, but ultimately amounted to 18 grains. The health of the 
girl appeared to be unaffected by it. It should here be mentioned that 
the presence of bread, potatoes, sago, arrow-root, tapioca, or other amyla- 
ceous matters, in the stomach, will much diminish the local action of 
iodine, by forming an iodide of starch, which, as will hereafter be men- 
tioned, is a very mild preparation. 
Mopvus Oprranpt. — That iodine becomes absorbed, when employed 
either externally or internally, we have indisputable evidence, by its 
detection not only in the blood but in the secretions. Cantu (Journ. de 
Chimie Méd. tom. ii. p. 291) has discovered it in the urine, sweat, saliva, 
milk, and blood. In all cases it is found in the state of iodide, or 
hydriodate ; from which circumstance he concludes -that its influence on 
the body is chemical, and consists in the abstraction of hydrogen. Ben- 
nerscheidt (Journ. de Chim. Méd. tom. iv. p. 883) examined the serum of 
the blood of a patient who had employed for some time iodine ointment ; 
but he could not detect any trace of iodine. In the crassamentum, how- 
ever, he obtained evidence of its existence, by the blue tint communicated 
to starch. 
'  Usrs.—(a.) In bronchocele. Of all remedies yet proposed for bron- 
chocele, this has been by far the most successful. Indeed, judging 
only from the numerous cases cured by it, and which have been published, 
we should almost infer it was a sovereign remedy. However, it is to he 
recollected that of those who have written on the use of iodine in this 
complaint, some only have published a numerical list of their suc- 
cessful and unsuccessful cases. Bayle (Bibliotheque de Thérapeutique, 
tom. 1¢, p. 394) has given a summary of those published by Coster, 
Irmenger, Baup, and Manson, from which it appears that of 364 cases 
treated by iodirie, 274 were cured. Dr. Copland (Dict. of Pract. Med.) 
observes that of several cases of the disease which have come before him 
since the introduction of this remedy into practice, “ there has not been 
one which has not either been cured or remarkably relieved by it.” I 
much regret, however, that my own experience does not accord with this 
statement. Ihave several times seen iodine, given in conjunction with 

~ jodide of potassium, fail in curing bronchocele ; and I know others whose 
* experience has been similar. Dr. Bardsley (Hospital Facts and Observa- 
tions, p. 121) cured only nine, and relieved six, out of thirty cases, with 
iodide of potassium. To what circumstance, then, ought we to attribute 
this variable result? Dr. Copland thinks that where it fails it has been 
given “in too large and irritating doses, or in an improper form ; and 


without due attention having been paid to certain morbid and constitu-— 


tional relations of the disease during the treatment.” 


E 
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But, in two or three of the imstances before mentioned, I believe the 
failure did not arise from any of the circumstances alluded to by Dr. Cop- 
jand, and Iam disposed to refer it to some peculiar condition of the 
tumor, or of the constitution. When we consider that the terms bron- 
chocele, goitre, and Derbyshire neck, are applied to very different con- 
ditions of the thyroid gland, and that the causes which produce them 
are involved in great obscurity, and may, therefore, be, and indeed 
probably are, as diversified as the conditions they give rise to, we can 
easily imagine that while iodine is serviceable in some, it may be useless 
or even injurious in others. Sometimes the bronchocele consists im 
hypertrophy of the substance of the thyroid gland,—that is, this organ 1s 
enlarged, but has a healthy structure. In others, the tumefaction of the 
gland took place suddenly, and may even disappear as suddenly, from 
which it has been inferred that the enlargement depends on an accumu- 
lation of blood in the vessels, and an effusion of serum into its tissue. 
Coindet mentions a goitre which was developed excessively during the 
first pregnancy of a young female: twelve hours after her accouchement 
it had entirely disappeared. The same author also relates the circumstance 
of a regiment composed of young recruits, who were almost every man 
attacked with considerable enlargement of the thyroid gland, shortly after 
their arrival at Geneva, where they all drank water out of the same pump. 
On their quarters being changed the gland soon regained its natural size 
in every instance. A third class of bronchoceles consists in an enlarge- 
ment of the thyroid gland from the developement of certain fluid or solid 
substances in its interior, and which may be contained in cells, or be 
infiltrated through its substance. These accidental productions may be 
serous, honey-like, gelatinous, fibrous, cartilaginous, or osseous. Lastly, 
at times the enlarged gland has acquired a scirrhous condition. Now it 
is impossible that all these different conditions can be cured with equal 
facility by iodine ; those having solid deposits are, of course, most difficult — 
to get rid of. 

Kolley, the physician before alluded to, who was himself cured of a 
large goitre of ten years’ standing, says, that for iodine to be useful, the 
bronchocele should not be of too long standing, nor painful to the touch ; 
the swelling confined to the thyroid gland, and not of a schirrous or car- 
cinomatous nature, nor containing any stony or other analogous concre- 
tions ; and that the general health be not disordered by any febrile or 
inflammatory symptoms, or any gastric, hepatic, or intestinal irritation. 
If the swelling be tender to the touch, and have other marks of inflam- 
mation, let the usual local antiphlogistic measures precede the employ- 
ment of iodine. When this agent is employed we may administer it both 
externally and internally. The most effectual method of employing 
_ iodine externally is that called endermic, already described ; namely, to 
apply an ioduretted ointment (usually containing iodide of potassium) to 
the cutis vera, the epidermis being previously removed by a blister. But 
the epidermic, or iatroleptic method, is more usually followed—that is, 
the ioduretted ointment is rubbed into the affected part, without the 
epidermis being previously removed. On the agency of galvanism in 
promoting the passage of iodine into the system, I have already made 
some observations (see pp. 55-6). 

With respect to the internal use of this substance, some think that the 
success depends on the use of small doses largely diluted,—-while others 
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consider that as large a quantity of the remedy should be administered as 
the stomach and general system can bear. 

(2.) Serofula is another disease for which iodine has been extensively 
used. Dr. Coindet was, I believe, the first to direct public attention to 
this remedy in the disease in question. Subsequently, Baup, Gimelle, 
Kolley, Sablairoles, Benaben, Callaway, and others, published cases 
illustrative of its beneficial effects—(See Bayle’s Bibliotheque de Thérap. 
tom. i.) Dr. Manson (op. cit.) deserves the credit of having first tried it 
on an extensive scale. He treated upwards of eighty cases of scrofula 
and scrofulous ophthalmia by the internal exhibition of iodine, sometimes 
combined with its external employment; and in a large proportion of 
cases, where the use of the medicine was persevered in, the disease was. 
either cured or ameliorated, the general health beimg also improved. 
‘Three memoirs on the effects of iodine in scrofula have been subsequently 
published by Lugol, physician to the Hospital St. Louis, serving to con- 
firm the opinions already entertained of its efficacy. From the first me- 
moir it appears, that in seventeen months —namely, from August, 1827, to 
December, 1828—109 scrofulous patients were treated by iodine only; 
and that of these 36 were completely cured, and 30 relieved; in 4 cases 
the treatment was ineffectual, and 39 cases were under treatment at the 
time of the report made by Serres, Magendie, and Dumeril, to the Aca- 
demie Royale des Sciences. In his illustrative cases we find glandular 
swellings, scrofulous ophthalmia, abscesses, ulcers, and diseases of the 
bones, were beneficially treated by it. Lugol employs iodine internally 
and externally : for internal administration, he prefers iodine dissolved in 
water by means of iodide of potassium, given either in the form of drops, 
or largely diluted, under the form of what he calls ioduretted mineral 
‘water, presently to be described. His external treatment is of two kinds ; 
one for the purpose of obtaining local effects only, the other for procur- 
ing constitutional or general effects. His local external treatment con- 
sists in employing ointments or solutions of iodine: the ointments are 
made either with iodine and iodide of potassium, or with the protiodide 
of mercury; the solutions are of iodine and iodide of potassium in water ; 
and according to their strength are denominated caustic, rubefacient, or 
stimulant: the rubefacient solution is employed in making cataplasms 
and local baths. His external general treatment consists in the employ- 
ment of ioduretied baths. Of these different preparations more will be 
said hereafter. ) 

The successful results obtained by Lugol in the treatment of this dis- 
ease cannot, I think, in many instances, be referred to iodine solely. Many 
of the patients were kept several months (some as much as a year) under 
treatment in the hospital, where every attention was paid to the improve- 
ment of their general health by warm clothing, good diet, the use of 
vapour and sulphureous baths, &c. ; means which of themselves are suffi- 
cient to ameliorate, if not cure, many of the scrofulous conditions before — 
alluded to. Whether it be to the absence of these supplementary means 
of diet and regimen, or to some other cause, I know not, but most prac- 
titioners will, I think, admit that they cannot obtain by the use of iodine 
the same successful results which Lugol is said to have met with, though 
in a large number of cases this agent has been found a most useful 
remedy. 

(c.) Iodine has been eminently successful when employed in chronic 
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diseases of various organs, especially those accompanied with induration 
and enlargement. By some inexplicable influence, it sometimes not only 
puts a stop to the further progress of disease, but apparently restores the 
part to its normal state; hence it is placed by some pharmacologists (as 
Vogt and Sundelin) among the resolventia. It is usually given with the 
view of exciting the action of the absorbents, but its influence is not 
limited to this set of vessels: it exercises a controlling and modifying 
influence over the blood-vessels of the affected part, and is in the true 
sense of the word an alterative. 

In chronic inflammation, induration, and enlargement of the liver, 
after antiphlogistic measures have been adopted, the two most important 
and probable means of relief are iodine and mercury, which may be used 
either separately or conjointly. Ifthe disease admit of a cure these are 
the agents most likely to effect it. Iodine, indeed, has been supposed to 
possess some specific power of influencing the liver, not only from its 
efficacy in alleviating or curing certain diseases of this organ, but also 
from the effects of an over dose. In one case pain and induration of the 
liver were brought on;—and in another, which terminated fatally, this 
organ was found to be enlarged, and of a pale rose colour.—(Christison, 
Treatise on Poisons, pp. 180-1.) 

Several cases of enlarged spléens relieved or cured by iodine have been 
published. 

In chronic diseases of the uterus, accompanied with induration and 
enlargement, iodine has been most successfully employed. In 1828 a 
remarkable instance was published by Dr. Thetford (Trans. of the King 
and Queen’s College of Phys. Ireland, vol. v). ‘The uterus was of osseous 

hardness, and of so considerable a size as nearly to fill the whole of the 
pelvis: yet in six weeks the disease had given way to the use of iodine, 
and the catamenia were restored. In the Guy’s Hospital Reporis, No. I. 

1836, is an account by Dr. Ashwell of seven cases of “hard tumours” of 
the uterus successfully treated by the use of iodine, in conjunction with 
occasional depletion and regulated and mild diet. Besides the internal 
use of iodine, this substance was employed in the form of ointment (com- 
posed of iodine gr. xv. iodide potassium 9ij. spermaceti oint. Siss). of which 
a portion (about the size of a nutmeg) was introduced into the vagina 
and rubbed into the affected cervix for ten or twelve minutes every night. 
It may be applied by the finger, or by a camel-hair pencil, or sponge 
mounted on a slender picce of cane. The average time in which resolu- 
tion of the induration is accomplished varies, according to Dr. Ashwell, 
from eight to sixteen weeks. “In hard tumors of the walls or cavity of 
the uterus, resolution, or disappearance, is scarcely to be expected ;” but 
“hard tumors of the cervix, and indurated puckerings of the edges of the 
os (conditions which most frequently terminate in ulceration) may be 
melted down and cured by the iodine.”—(pp. 152-3.) 

In ovarian tumors iodine has been found serviceable. In the chronic 
mammary tumor, described by Sir A. Cooper, I have seen it give great 
relief—alleviating pain and keeping the disease in check. In indurated 
enlargements of the parotid, prostate, and lymphatic glands, several suc- 
cessful cases of its use have been published. . 

(d.) As an emmenagogue iodine has been recommended by Coindet, 
Brera, Sablairoles, Magendie, and others. The last-mentioned writer 
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tells us that on one occasion he gave it to a young lady, whose propriety 
of conduct he had no reason to doubt, and that she miscarried after using 
it for three weeks. I have known it given for a bronchocele during 
pregnancy without having the least obvious influence over the uterus. 


(e.) In gonorrhea and leucorrhea it has been employed with success 


after the inflammatory symptoms have subsided. 

(f:) Inhalation of todine vapour has been used in phthisis and chronic 
bronchitis. In the first of these diseases it has been recommended by 
Berton, Sir James Murray, and Sir Charles Scudamore. I have repeat- 


edly tried it in this as well as in other chronic pulmonary complaints, — 


but never with the least benefit. The apparatus for inhaling it has been 
already described (see p. 51.) The liquid employed is a solution of 
ioduretted iodide of potassium, to which Sir C. Scudamore adds the 
tincture of conium.—(Med. Gaz. vol. viii. p. 157.) 

(g.) Chronic diseases of the nervous system, such as paralysis and 
chorea, have been successfully treated by iodine, by Dr. Manson. 

(h.) In some forms of the venereal disease, iodine has been found a most 
serviceable remedy. Thus Rochond (quoted by Bayle, op. cit.) employed 
it, after the usual antiphlogistic measures, to remove buboes. De Salle 
cured chronic venereal affections of the testicles with it. Mr. Mayo 
(Med. Gaz. vol xi. p. 249), has pointed out its efficacy in certain disor- 


ders which are the consequences of syphilis, such as emaciation of the — 


frame, with ulcers of the skin ; ulcerated throat ; and inflammation of the 
bones or periosteum,—occurring in patients to whom mercury has been 
elven. 

_(i.) In checking or controlling the ulcerative process, iodine is, accord- 
ing to Mr. Key (Medico-Chirurg. Trans. vol. 19), one of the most power- 


fal remedies we possess. “The most active phagedenic ulcers, that 


threaten the destruction of parts, are often found to yield in a surprising 
manner to the influence of this medicine, and to put on a healthy granu- 
lating appearance.” 

(k.) Besides the diseases already mentioned there are many others in 
which iodine has been used with considerable advantage: for example— 
chronic skin diseases, as lepra, psoriasis, &c. (Cogswell, Essay, p. 81) ; 
—dropsies (ibid) ; in old non-united fractures, to promote the deposition 
of ossific matter (Med. Gaz. vol. vi. p. 512, 1830); in chronic rheumatism ; 
but in this disease iodide of potassium is more frequently employed. ds 
an antidote in poisoning by strychnia, brucia, and veratria, iodine has been 
recommended by M. Donne (Journ. de Chim. Méd. tom. v. p. 494), 
because the compound formed by the union of these alkalies with iodine 
is less active than the alkalies themselves; as an injection for the cure of 


hydrocele, Velpeau (Med. Gaz. vol. xx. p. 90), has employed a mixture of 


the tincture of iodine with water, in the proportion of from one to two 
drachms of the tincture to an ounce of water: of this mixture from one 
to four ounces are to be injected and immediately withdrawn ; lastly, to 
check mercurial salivation iodine has been successfully used. —(Med. Gaz. 
vol. xii. p. 32, and vol. xx. p. 144.) 

ADMINISTRATION.—lodine is rarely used alone, but generally in combi- 
nation with the iodide of potassium: formule for the conjoint exhibition 


of these I shall give when describing the iodide: at present I shall con- - 


fine myself to those preparations into which iodine alone enters. | 
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Before noticing these, however, it may not be amiss to mention that 
with the view of preventing gastric irritation, we should avoid giving 
iodine on an empty stomach. If administered immediately after a meal 
the topical action of this substance is considerably diminished. This is 
especially the case if potatoes, bread-pudding, sago, tapioca, or other 
amylaceous substances, have been taken, since an iodide of starch (which 
possesses very slight local influence) is immediately formed in the 
stomach. 

(a.) In substance, iodine has been given in the form of pills, in doses 
of half'a grain, gradually increased. But this mode of exhibition is now 
rarely resorted to. 

(6.) Tincture of iodine.—This is a simple solution of iodine in rectified 
spirit, and may be made of various strengths. In the Dublin Pharmaco- 
peia the proportions are two scruples of iodine to one ounce (by weight) 
of spirit. It is, however, an objectionable preparation: for, in the first 
place, by keeping, part of the iodine is deposited in a crystalline form, so 
that the strength is apt to vary ; secondly, it undergoes decomposition, 
especially when exposed to solar light; the iodine abstracts hydrogen 
from the spirit, and forms hydriodic acid, which, acting on some spirit, 
forms a little hydriodic ether. ‘These are not the only objections: when 
added to water, the iodine is deposited in a solid state, and may thus 
irritate the stomach. It is used both externally and internally: exter- 
nally it may be mixed with the soap liniment, and internally it is exhi- 
bited in doses of from five or six drops to half a drachm. Each drachm 
contains five grains of iodine. The best mode of exhibiting it, to cover 
its flavour, is in sherry wine. Where this is inadmissible, sugared water 
may be employed. : 

(c.) Combined with starch, iodine has been given in enormous quantities 
by Dr. Buchanan (Med.Gaz. vol. xviii. p. 515.) His formula for mak- 
ing the iodide of starch is the following :—“ Rub 24 grs. of iodine with a 
little water, and gradually add one ounce of finely-powdered starch: dry 
by agentle heat, and preserve the powder in a well-stoppered vessel.” 
In persons not labouring under any dyspeptic ailment or constitutional 
delicacy of habit, Dr. Buchanan commences with half an ounce for a 
dose, and increases this to an ounce three times a day,—equivalent to 72 
erains daily. It frequently caused costiveness, attended with griping 
pains of the bowels and pale-coloured evacuation. In some cases, but 
rarely, it produced purging. Though starch diminishes or nearly destroys 
the irritant properties of iodine the prudent practitioner will commence 
with small doses, (3ss.), of the iodide, and carefully watch the effect of 
eradually and cautiously increased doses. I have found the colour of 
this preparation objected to by patients. 

(d.) Combined with hydrogen, forming hydriodic acid, Dr. Buchanan 
(op. cit.) has given iodine in very large quantities. His formula for mak- 
ing this acid is the following :—“ Dissolve 264 grs. of tartaric acid in 14 
ounces of distilled water, and to this add a solution of 330 grs. of iodide 
of potassium also dissolved in 1} ounces of distilled water. When the 
bitartrate of potash has subsided, strain, and, to the strained liquor, add 
sufficient water to make fifty drachms (3yj. 3ij.) of solution.” Of this 
solution Dr. Buchanan has given as much as an ounce three times a day, 
or two drachms of iodine daily: and he regards half an ounce as the 
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ordinary dose. But I would advise it to be given at first in very much — 


smaller quantity (3ss.), and to be gradually increased. 

(e.) Ointment of iodine.—'This is composed, according to the Dublin 
Pharmacopezia, of a scruple of iodine to an ounce of lard. If this be too 
irritating, the quantity of lard must be increased. The colour of this 
compound is brown, but, by keeping, it becomes paler; and hence should 
always be made when wanted. It is employed as a local application to 
scrofulous tumors, bronchocele, &c. 

ANTIDOTES.—In the event of poisoning by iodine, or its tincture, the first 
object is to evacuate the poison from the stomach. For this purpose, 
assist the vomitings by the copious use of tepid demulcent liquids—espe- 
cially by those containing amylaceous matter; as starch, wheaten 
flour, sago, or arrow-root, which should be boiled in water, and exhibited 


freely. The efficacy of these agents depends on the iodide of starch, . 


which they form, possessing very little local action. In their absence, 
other demulcents, such as milk, eggs beat up with water, or even tepid 
water merely, may be given to promote vomiting. Magnesia is also 
recommended. Opiates have been found useful. Of course the gastro- 
enteritis must be combated by the usual means. 


OrpDER IV. BROMINE. 
Bromin'ium.-—Bro'mine. 


History AnD ErymoLtocy.—This substance was discovered by M. 
Balard, of Montpelier, in 1826. He at first termed it muride (from 
muria, brine), in allusion to the substance from whence he procured it; 
but, at the suggestion of Gay-Lussac, he altered this name to that of 
brome, or bromine, (from Bpépoc, a stench or fetor,) on account of its un- 
pleasant odour. 

Natura Hisrory.—lIt is found 1 in both kingdoms of nature, but never 
in the free state. 

(a.) In the inorganized kingdom.—Hollander detected it in an ore of 
zinc, and Cochler recognised it in Silesian cadmium (Gmelin, Handbuch 
der Chemie.) It exists in sea water and many mineral waters, in com- 
bination with either magnesium or sodium, or sometimes with both. 
Thus it has been found in the waters of the Mediterranean, the Baltic, 
the North Sea, the Frith of Forth, the Dead Sea, many of the brine 
springs of Europe and America (as those of Middlewich, Nantwich, 
Ashby-de-la-Zouch, and Shirleywich, in England), and in many other 
mineral springs of Europe and America (as the Pittville spring at Chel- 
tenham, the water of Llandridod and of Bonnington.) It has been justly 
observed by Dr. Daubeny (Phil: Trans. 1830), that the detection of 
bromine in brine-springs is a fact interesting in a geological point of view, 
as tending to identify the product of the ancient seas, in their most mi- 
nute particulars, with those of the present ocean. 

(0.) In the organized kingdom.—Bromine has been found in the sea- 
plants of the Mediterranean, and in the mother-waters of Kelp. It has 
likewise been detected in marine animals, and in the sea-sponge (Spongia 


officinalis), in the stony concretion found in this animal, and in the ashes 


of the Janthina violacea, one of the gasteropodous mollusca. 
PREPARATION.—Bromine is usually. procured from dittern (the mother 
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liquor of sea-water, from which the chloride of sodium has been sepa- 
rated by crystallization). A current of chlorine gas is passed through 
this liquid in order to decompose the bromide of magnesium, and thereby 
to form chloride of magnesium and set free the bromine, as shown by this — 


diagram :— 
INGREDIENTS USED. PRODUCTS. 
1 eq. Bromide pene 1 eq. Bromine 78 1 eq. Bromine . . . . 78 
sium 905 1 eq. Magn™. 1¢ 
leq. Chlorine 36 1 eq.Chloride Magn™. 48 


The liquid through which the bromine is diffused is then to be strongly 
agitated with ether, by which an etherial solution of this substance 1s 
obtained, which floats on the water. To the decantedetherial solution 
add caustic potash: six equivalents, or 468 parts of bromine, react on six 
equivalents or 288 parts of potash, and produce five equivalents or 600 
parts of bromide of potassium, and one equivalent or 168 parts of bro- 
mate of potash, as shown by the following diagram :— 


INGREDIENTS USED. PRODUCTS. 


5eq. Bromine. ... . (ct wha cana MQ mnE ET Ben OL Teale 
leq. Bromine. .... ao 0 
5 eq. Potash 240 ; 


5eq. Ox. . 40—-—-—*1 eq. Bromic acid 118 
et, Potash (5) 606 66. 0s 48 AR DSR Te EE BO a eq.Brom*. Pot®.166 


In order to convert the bromate of potash into bromide of potassium 
the mass is exposed to a dull red heat, by which six equivalents or 48 
parts of oxygen are evolved. The bromide of potassium is then dis- 
tilled with sulphuric acid and binoxide of manganese, and the disen- 
gaged bromine condensed in water. One equivalent or 118 parts of the 
bromide reactson one equivalent or 44 parts of the binoxide of manga- 
nese, and on two equivalents or 80 parts of sulphuric acid; and by this 
reaction one equivalent or 78 parts of bromine, one equivalent or 88 
parts of sulphate of potash, and one equivalent or 76 parts of the sul- 
phate of the protoxide of manganese, are produced. 


INGREDIENTS USED. PRODUCTS. 
leq. Brom. 78 ——__—————————— 1 eq. Bromine. ... . 78 
d m 
1 eq. Brom*, Pot™. 118 : Pe da ont ce 
Lea. Bi Mato. cdd 5 leq. Oxyg. 83 “4: 
ae ee eet 1 eq. Protox.Mang. 36 


phere: 1 eq. Sulph. Potash . 88 


1Sulphuric Acid 40 
=~. | eq. Protosu’®. Mang. 76 


Sulphuric Acid 40-—~ 
Propertivs.—At ordinary temperatures bromine is a dark-coloured 
very volatile liquid, which, seen by reflected light, appears blackish red ; 
but viewed in thin layers, by transmitted light, is hyacinth red. Its odour 
is strong and unpleasant, its taste acrid. Its sp. gr. is about 3; water 
being 1. When exposed to a cold of —4°F. it 1s a yellowish brown, 
brittle crystalline solid. At ordinary temperatures liquid bromine 
evolves ruddy vapours, so that a few drops put into a small vessel imme- 
diately fills it with the vapour of bromine. At 1163 F. bromine boils. 
The vapour is not combustible: a lighted taper plunged into it is imme- 
diately extinguished, but before the flame goes out it becomes red at the 
upper and green at the lower part? Antimony or arsenicum take fire 
when dropped into liquid bromine: when potassium or phosphorus is 
dropped in, a violent explosion takes place. Bromine is a nonconductor 
of electricity: it is a bleaching agent: it dissolves very slightly only in 
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water, more so in alcohol, and much more so in sulphuric ether. It 
communicates a fine orange colour to starch. 


CHARACTERISTICS.—Liquid bromine is recognised by its colour, odour, 


volatility, and the colour of its vapour. To these characters must be 
added its powerful action on antimony, arsenicum, and potassium, before 
mentioned, its dissolving in ether, forming a hyacinth red liquid, and the 
orange colour which it communicates to starch. It causes a yellowish 
white precipitate with a solution of the nitrate of silver. The only sub- 
stances which resemble in their external appearance liquid bromine, are 
the terchloride of chromium and the chloride of iodine. 

The soluble bromides cause white precipitates with the nitrate of 
silver, acetate of lead, and protonitrate of mercury. The precipitates 
are bromides of the repective metals. Bromide of silver is yellowish 
white, clotty, insoluble, in’ boiling nitric acid, and in a weak solution of 
ammonia (by whiclfit is distinguished from chloride of silver), but dis- 
solves in a concentrated solution of this alkali. Heated with sulphuric 


acid it evolves vapours of bromine. If a few drops of a solution of — 


chlorine be added to a solution of a bromide, and then a little sulphuric 


ether, we obtain an ethereal solution of bromine of a hyacinth red colour, 


which floats on the water. 

The bromates when heated evolve oxygen, and become bromides. The 
bromates cause white precipitates with the nitrate of silver, the proto- 
salts of mercury, and with strong solutions of the acetate of lead. Bromate 
of silver is not soluble in nitric acid, but dissolves readily in solution of 
ammonia. If a few drops of hydrochloric acid be added to a bromate, 
and then some ether, a yellow or red ethereal solution of brome is 
obtained. 

PHYSIOLOGICAL EFFECTS.—(a.) On vegetables.—1I am unacquainted 
with any experiments made with bromine on plants. 

(b.) On animals generally.—The action of bromine on animals has 
been examined by Franz, (quoted by Wibmer, Die Wirkung d. Arzneim. 
ler. Bd. p. 433; also in Journ. Chim. Méd. t. v. p. 540;) by Barthez, 
by Butske, and by Dieffenbach (Christison, on Poisons. p. 187.) The 
animals experimented on were leeches, fishes, birds, horses, rabbits, and 
dogs. But notwithstanding the numerous experiments which have been 
performed, nothing satisfactory has beeri made out with respect to its 
mode of operation, beyond the fact of its beg a local irritant and 
caustic, and, therefore, when swallowed, giving rise to gastro-énteritis. 
Injected into the jugular vein it coagulates the blood, and catises im- 
mediate death, preceded by tetanic convulsions. No positive inferences 
can be drawn as to the specific influence of bromine on any, organs of the 
body. Some of the symptoms (such as dilated pupil, insensibility, and 
convulsions) would seem to indicate a specific affection on the. brain. 
Franz frequently observed inflammation of the liver. ys eats 

(c.) On man.— Bromine stains the cuticle yellowish brown, and by 
continued application acts as an irritant. Its vapour is very irritating 


when inhaled, or applied to the mucous lining of the nose or to the con- 


junctiva. Franz, by breathing the vapour, had violent cough, and a feel- 
ing of suffocation followed by headache. Butske swallowed a drop 
and a half of bromine in half an ounce of water, and experienced heat 
in the mouth, csophagus, and stomach, followed by colicky pains. 


are 
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‘Two drops occasioned nausea, hiccup, and increased secretion of 
mucus. 

The constitutional effects resulting from the continued use of bromine 
have not been determined. They are probably analogous. to those of 
iodine. 

Hitherto no cases of poisoning with it in the human subject have been 
seen. 

UsEs.—It seems to possess the same therapeutic influence as iodine, 
and has been administered in bronchocele, in scrofula, in tumors, in 
amenorrhea, and against hypertrophy of the ventricles. It 1s usually 
regarded as possessing more activity than iodine. 

ADMINISTRATION.—It may be administered dissolved in water. An 
aqueous solution, composed of one part by weight of bromine and forty 
parts of water, may be given in doses of five or six drops properly diluted 
and flavoured with syrup. ‘This solution has also been used as an exter- 
nal agent in lotions. 

The bromides of potassium, iron, and mercury, have been employed in 
medicine, and will be described hereafter. An ointment containing 
bromide of potassium and liquid bromine has been used, and will be 
noticed when speaking of the bromide. 

AntTIpoTEs.—The treatment of cases of poisoning by bromine should 
be the same as for poisoning by iodine. Barthez has recommended 


magnesia as an antidote. 


ORDER 5.—HyDROGEN, AND ITs COMPOUNDS WITH OXYGEN 
AND CHLORINE. ) 


Hydroge'nium.— Hy’ drogen. 


History anp SyNoNyMEs.—Cavendish may be considered as the real 
discoverer of hydrogen, though it must have been occasionally procured, 
and some of its properties known, previously. He termed it inflammable 
air. Lavoisier called it hydrogen (from téwp, water, and yevvaw, 1 beget 
or produce), because it is the radicle or base of water. 

Naturat History.—It is found in both kingdoms of nature, but 
always.in combination. 

(a.) In the inorganized kingdom.—Next to oxygen, it may be regarded 
as the most important constituent of the terraqueous globe. It consti- 
tutes 11-1 per cent. by weight of water, presently to be noticed. It is an 

essential constituent of some minerals (as coal and sal ammoniac) in 
which it does not exist as an element of water. Lastly,itis evolved from 
volcanoes or from fissures in the earth, in combination with carbon, sul- 
phur, chlorine or nitrogen, under the forms of light carburetted hydrogen, 
sulphuretted hydrogen, hydrochloric acid, and ammonia. , 

(6.) In the organized kingdom—Hydrogen is an essential constituent 
of all-organized beings (animals and vegetables), either combined with 
oxygen, to form water, or otherwise. Certain fungi exhale both night 
and day hydrogen gas (Decandolle, Phys. Veg. tom. 1. p. 459.) 

PREPARATION.—Hydrogen is always procured by the decomposition of 
water, butthis may be effected in three ways—by the action of electricity, 
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of heat and iron, or of sulphuric acid and a metal (zine or iron). The 
latter method only will require notice here. 

Add some granulated zinc to a mixture of 1 part sulphuric acid and 5 or 
6 parts of water by measure. One equivalent or 32 parts of zine decompose 
one equivalent or 9 parts of water, and unite with one equivalent or 8 parts 
of the oxygen, forming one equivalent or 40 parts of the oxide of zine, 
while an equivalent or 1 part of hydrogen is evolved from the water. 
This equivalent of oxide of zinc combines with an equivalent or 40 parts 
of sulphuric acid, and forms one equivalent or 80 parts of the sulphate of 
zinc. 


INGREDIENTS USED. PRODUCTS. 
l eq. Water . 9 } 1 eq. Hydrogen 1 leq. Hydrogen . 1 


POG LUNG Boh a / pe) in wile st tala atte ZU ileal: Wer ost ale ae 
Peg. Spliiric ACIAY © wes 5 e's 40 1 eq. Sulp**. Zinc 80 
It is remarkable that zinc alone does not decompose water, but sulphuric 


acid enables it to do so. 
Propertizs.—Hydrogen is a colourless, tasteless, and, when pure, 


odourless gas. Its sp. gr. is 0°0694,—so that it is 14°4 times lighter than 
atmospheric air. Its refractive power is very high. It is combustible, 
burning in atmospheric air or oxygen gas with a pale flame, and forming 
water. Itis not a supporter of combustion. It is a constituent of some 
powerful acids, as the hydrochloric, and of a strong base, ammonia. Its 
atomic weight or equivalentis 1. Its atomic volume is also 1. 
CHARACTERISTICS.—It is recognised by its combustibility, the pale 
Crees colour of its flame, its not support- 


1 eq. 
1 eq. Hydr.|_ OX¥8-=8 ing combustion, and by its yielding 
PON Doreen ware 


forming 1 eg. Water=9, 


of oxygen, water only. 
PuystoLogicaL Errects. (a.) On vegetables.—Plants which are deprived 
of green or foliaceous parts, or which possess them in small quantity only, 
cannot vegetate in hydrogen gas: thus seeds will not germinate in this 
gas: but vegetables which are abundantly provided with these parts 
vegetate for an indefinite time in hydrogen (Saussure, Recherches Chém. 
sur la Végét. pp. 195 and 209). Applied to the roots of plants in the 
form of gas, it is injurious (id. p. 105,) but an aqueous solution 
of it seems to be inert (Decandolle, Physiol. Végét. t. iii. p. 1860). It 


has been said that when plants are made to vegetate in the dark their 


etiolation is much diminished, if hydrogen gas be mixed with the air 
around them; and in proof of this Humboldt has mentioned several 


green plants found in the Freyberg mines (Thomson’s Syst. of Chemistry, 


6th ed. p. 347-8.) 

(b.) On animals generally.—Injected into the jugular vein of a dog 
hydrogen produces immediate death, probably from its mechanical effects 
in obstructing the circulation and respiration (Nysten, Recherches, p. 10.) 

(c.) On man.—It may be breathed several times without any injurious 


effects. Scheele made twenty inspirations without inconvenience. Pilatre 


de Rozier frequently repeated the same experiment, and to shew that his 
lungs contained very little atmospheric air he applied his mouth to a 
tube, blew out the air, and fired it, so that he appeared to breathe flame. 


If much atmospheric air had been present detonation must have taken — 


when exploded with half its volume — 
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place in his lungs (Beddoes, New Method of treating Pulmonary Consump- 
tion, p. 44). If we speak while the chest is filled with hydrogen, a 
remarkable alteration is perceived in the tone of the voice, which becomes 
softer, shriller, and even squeaking. That this effect is, in part at least, 
if not wholly, physical, is shewn by the fact that wind instruments (as . 
the flute, pitchpipe, and organ) have their tones altered when played 
with this gas. The conclusion which has been drawn by several expe- 
rimenters as to the effects of breathing hydrogen is, that this gas 
possesses no positively injurious properties, but acts merely by excluding 
oxygen. 

Uses.—(a). In pulmonary consumption Dr. Beddoes recommended in- 
halations of a mixture of atmospheric air and hydrogen gas, on the 
eround that in this disease the system was hyperoxygenised. The in- 
halation was continued for about fifteen minutes, and repeated several 
times in the day (New Method of treating Pulmonary Consumption). 
Ingenhousz fancied that it had a soothing effect when applied to wounds 
and ulcers. 

(6.) In rheumatism and paralysis it has been used by Reuss as a 
resolvent. 

(c.) A flame of hydrogen has been employed in Italy as a cautery, to 
stop caries of the teeth (Dict. Mat. Méd. par Merat et De Lens). 

(d.) Hydrogen water (an aqueous solution, prepared by artificial pres- 
sure) has been employed in diabetes (77d). 


A'qua.— Water. 


History.—The ancients regarded water as an elementary substance, 
and as a constituent of most other bodies. This opinion, apparently 
supported by numerous facts, was held until the middle of the last cen- 
tury, when the Hon. Mr. Cavendish proved that this liquid was a com- 
pound of oxygen and hydrogen. It is, however, only doing justice to 
Mr. Watt to say, that he had previously inferred this to be the composition 
of water, but was deterred from publishing his opinion in consequence of 
some of Dr. Priestley’s experiments being apparently opposed to it. 

NaruraL History.—(a.) In the inorganized kingdom, Water exists 
in the atmosphere ; forms seas, lakes, and rivers; it is mechanically disse- 
minated among rocks; and, lastly, it constitutes an essential part of some 
minerals.—Jn the atmosphere it is found in two states: as a vapour 
(which makes about one-seventieth by Volume, or one one-hundredth by 
weight, of the atmosphere) it is supposed to be the cause of the blue 
colour to the sky; and, in a vesicular form, it constitutes the clouds. 
Terrestrial water forms about three-fourths of the surface of the terra- 
queous globe. The average depth of the ocean is calculated at between 
two or three miles.. Now, as the height of dry land above the surface of 
the sea is less than two miles, it is evident, that if the present dry land 
were distributed over the bottom of the ocean, the surface of the globe 
would present a mass of waters a mile in depth. On the supposition 
that the mean depth of the sea is not gteater than the fourth part of a 
mile, the solid. contents of the ocean would be 32,058,9393 cubic miles 
(Thomson’s System of Chemistry, 6th ed. vol. iii. p. 195). The quantity 
of water disseminated through rocks must be, in the aggregate, very 
considerable, although it is impossible to form any correct estimate of it. 
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Water enters into the composition of many minerals, either as water of 
crystallization, or combined as a hydrate. 

(6.) In the organized kingdom, water is an essential constituent of 
vegetables and animals. 

PREPARATION.—Absolutely pure water may be procured by combining 
its elements. For all practical purposes it is obtained sufficiently pure 
by the distillation of common water. But water which has been re- 
peatedly distilled gives traces of acid and alkali when examined by the 
agency of galvanic electricity. Distilled water remains unchanged on 
the addition of any of the following substances :— solutions of the caustic 
alkalies, lime water, oxalic acid, the barytic salts, nitrate of silver, and 
solution of soap. If any turbidness, milkiness, or precipitate, be occa- 
sioned by any of the above, we may infer the existence of some impurity 
in the water. But the most delicate test of the purity of water is gal- 
vanism, as before mentioned. The purest natural water is snow and rain 
water; then follow river, spring, and well waters. 

PRoprERTIES.— Pure water has the following properties :—at ordinary 
temperatures it is a transparent liquid, usually described as beimg both 
odourless and colourless; but it is well known that the camel can scent 
water at a considerable distance, so that to this animal it is odorous; 
and as regards its colour, we know that all large masses of water have a 
bluish-green colour, though this is usually ascribed to the presence of 
foreign matters. When submitted to a compressing force equal to 
30,000 lbs. on the square inch, 14 volumes of this liquid are condensed 
into 13 volumes; so that it is elastic. A cubic inch of water, at 60°F., 
weighs 255°5 grains; so that this fluid is about 815 times heavier than 
atmospheric air: but being the standard to which the gravities of solids 
and liquids are referred, its specific weight is usually said tobe 1. Ata 
temperature of 32°, it crystallizes, and in so doing expands. ‘The funda- 
mental form of crystallized water (ice) is the rhombohedron. Water eva- 


porates at all temperatures, but at 212° boils, and is converted into steam, . 
whose bulk is about 1700 times that of water, and whose sp. gr. is 0°624 | 


(that of hydrogen being 1). Water unites with both acids and bases, 
but without destroying their acid or basic properties. Thus the ecrystal- 
lized vegetable acids, tartaric, citric, and oxalic, are atomic combinations 
of water with acids. Potassa fusa and slacked lime may be instanced as 
compounds of water and basic substances: these are called hydrates. 
It is a chemical constituent of some crystallized salts; for example, 
‘alum, sulphate of soda, and sulphate of magnesia. Here it exists as 
water of crystallizatian. . It rapidly absorbs some gases—as fluoride of 
boron, ammonia, &c. It is neither combustible nor a supporter of com- 
bustion. 

CHARACTERISTICS.—In the liquid state it is recognized by being vola- 
tile, tasteless, odourless, neither acid nor alkaline, and not combustible 
nor a supporter of combustion: it is miscible with alcohol, but not with 
the fixed oils ; if potassium be thrown on it in the open air, the metal 
takes fire. Lastly, water may be decomposed into oxygen and hydrogen 


by the galvanic agency. The most delicate test of aqueous vapour in 


any gas, is fluoride of boron (commonly called fluoboric acid gas), which 
produces white fumes with it. 

Composition —The composition of water is determined both by 
analysis and synthesis. If this liquid be submitted to the mflu- 


| 
! 
| 
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| 
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ence of a galvanic battery, it is decomposed into two gases— 
namely, one volume of oxygen, and two volumes of hydrogen. These 
) gases, in the proportions just men- 
tioned, may be made to recombine, and 
form water, by heat, electricity, or spongy 
platinum. 


Eq. or At. Eq. Wt. Per Cent. Berz.&Dulong. Vol. Sp. Gr, 
Hydrogen. 1...1... 1111... 111 | Hydrogengas...1 ...-- 0:0694 
Oxygen ..-1...8... 88°88... . 88°9 | Oxygengas.... 05 ..6..- 0°5555 
Waterr....1...9.. 10000... 100-0 | Aqueous yapour..1 ....-. 0°6249 


PHYSIOLOGICAL EFFECTS.—Water is a vital stimulus ; that is, it is one 
of the external conditions essential for the manifestation of life. It con- 
stitutes four-fifths of the weight of the tissues, and is the source of their 
physical properties, extensibility and flexibility. Considered in a diete- 
tical point of view, it serves at least three important purposes in the 
animal economy : namely, it repairs the loss of the aqueous part of the 
blood, caused by the action of the secreting and exhaling organs ; 
secondly, it is a solvent of various alimentary substances, and, therefore, 
assists the stomach in the act of digestion, though, if taken in very large 
quantities, it may have an opposite effect, by diluting the gastric juice ; 
thirdly, it is probably a nutritive agent, that is, it assists in the formation 
of the solid parts of the body. 

In a medicinal point of view, the physiological effects of water are 
much modified by its temperature. 

(a) Effects of tepid water.—Water moderately warm, and which 
neither cools nor heats the body, acts locally as an emollient, softening 
and relaxing the various tissues to which itis applied. When swallowed 
it allays thirst, becomes absorbed, mixes with, and thereby attenuates, the 
blood, and promotes exhalation and secretion, especially of the watery 
fluids. Administered in large quantities it excites vomiting. - The con- 
tinued excessive use of water has an enfeebling effect on the system, both 
by the relaxing influence on the alimentary canal and by the excessive 
secretion which it gives rise to. : 

Injected into the veins in moderate quantities, tepid water has no 
injurious effects ; it quickens the pulse and respiration, and increases 
secretion and exhalation. Large quantities cause difficulty of breathing 
and an apoplectic condition. Thrown with force into the carotid artery 
it kills by its mechanical effect on the brain. I have already (p. 23) 
made ‘some observations on the action of water on the sanguineous 
globules out of the body. 

(6.) Effects of ice, snow, and ice-cold water.—The temperature of these 
agents is not higher than 32° F. When brought in contact with a living 
part, they produce two series of effects—the first of which may be deno- 
minated direct, primary, or immediate ; while the second may be termed 
indirect, secondary, or mediate, since they are developed by the vital 
actions, after the cold agent has ceased to act. 

a. Of the primary effects.—When ice is applied to the body, it 
abstracts heat, causes pain, reduces the volume of the part, and diminishes 
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vital action ; and, if applied for a sufficient period, occasions mortification 
—an effect which is hastened by the previously weakened condition of 
the part. If applied to a large surface of the body, and for a sufficient 
length of time, the processes of secretion, circulation, and respiration, are 
checked, and stupefaction, followed by death, ensues. 

When taken internally, the sensation of cold which it produces 
is not so obvious as that occasioned by its external application; 
and the effect is more temporary, from the greater heat of the in- 
ternal. parts, by which the ice is sooner melted, and the resulting liquid 
quickly raised to the temperature of the body. If, however, it be taken 
in large quantity, the effects are of the same general kind as those 
already described ; namely, a sensation of cold in the epigastrium, some- 
times attended with shivering ; diminished frequency of pulse ; temporary 
contraction of the alimentary canal; diminution of irritability, and of 
secretion. Employed in small quantities, these effects are not at all 
perceived, or are only momentary; and the second stage, or that of 
reaction, almost immediately follows. Baglivi (quoted by Wibmer) 
found that the injection of four ounces of cold water into the jugular vein 
of a dog caused shivering of the whole body. 

B. Secondary effects —When the application of cold is temporary, 
more especially if the subject be young and robust, reaction follows the 
removal of the cold agent. The vascular action of the part is increased, 
the pulse becomes full and more frequent, and the animal heat is restored 
to its proper degree, or is even increased beyond its natural standard. 
These effects, more or less modified, are observed both from the internal 
and external. employment of ice. Thus, after the internal use of it, a 
feeling of warmth at the epigastrium soon succeeds that of cold, and this 
extends shortly over the whole body; the secretions of the alimentary — 
canal, of the kidneys, and of the skin, are increased ; and the circulation 
is accelerated. Sometimes these secondary effects are attended with those — 
of a morbid character: thus, inflammation of the stomach has been 
brought on by the employment of ice. 

y. Effects of hot, but not scalding, water.—Hot, but not scalding, 
water increases. the temperature and volume of living parts, relaxes the 
tissues, and augments vital activity. Applied to the skin it causes rube- 
faction. 3 

0. Hffects of boiling water and steam.—Both of these are local irri- 
tants, and,if sufficiently long applied, caustics, giving rise to extensive 
and deep eschars. Steam contains more specific heat than boiling 
water, but its conducting power is less than the latter. 

Usrs.—These may be subdivided into internal and _ external.— 
I. Inrerway. (a.) Of ice and ice-cold water——Sometimes we’ admi- — 
nister ice internally, for the purpose of obtaining its primary effects: 
thus, in hemorrhage from the stomach we use it for the purpose of 
causing contraction of the vessels of the gastric surface, and thereby 
of checking or stopping sanguineous exhalation. So also in violent 
pulmonary, or bronchial, or nasal hemorrhage, ice-cold water, taken into 
the stomach, has been found beneficial. In most cases, however, we use 
it on account of its secondary effects. Thus, in relaxed and atonic condi- 
tions of the stomach——in dyspepsia and cardialgia, it is employed to check 
vomiting, and to allay spasmodic pain. In those forms of fever deno- 
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minated putrid, the mternal use of small quantities of ice is sometimes 
highly serviceable. ) 

(6.) Of cold water. a. Taken into the stomach.—Cold water was em- 
ployed as a drink in fevers in the time of Hippocrates, who, as well as 
Celsus, Galen, and other ancient writers, strongly recommended its use. 
Celsus, in speaking of ardent fever, says, “ Cum vero in summo incre- 
mento morbus est, utique non ante quartum diem, magna sit antecedente, 
frigida aqua copiose prestanda est, ut bibat etiam ultra satietatem.” 

Cold water constitutes the febrifugum magnum of Dr. Hancock. We 
are indebted to Dr. Currie for examining the circumstances under which 
its exhibition is proper. According to him, it is inadmissible during the 
cold or sweating stage of fever, but may be employed with safety and 
advantage when the skin is dry and burning. In other words, the regu- 
lations for its administration are precisely the same as for the cold 
affusion presently to be noticed. When exhibited under proper circum- 
stances it acts as a real refrigerant, reducing preternatural heat, lowering 
the pulse, and disposing to sweating. I ought not, however, to omit 
noticing, that serious and even fatal consequences have resulted from the 
employment of large quantities of cold water by persons who have been 
rendered very warm by exercise and fatigue. 

Besides fever, there are many other affections in which cold water is a 
useful remedy. For example, to facilitate recovery from an attack of 
epilepsy or hysteria, and also in fainting, a draught of cold water is 
oftentimes beneficial. There are also various morbid states of the 
alimentary canal in which cold water may be administered with 
advantage; as, to diminish irritable conditions of the stomach, and 
to allay vomiting and gastrodynia. Large quantities of cold water 
have sometimes caused the expulsion of intestinal worms (both Tenia 
and Ascaris vermicularis, or small thread-worms, commonly termed 
ascarides, and which are found in the large intestines of children, 
particularly in the rectum). Salt-water acts more efficaciously, as I shall 
hereafter have occasion to notice. 

B. Injected into the rectum.—Cold water is thrown into the rectum 
sometimes to check hemorrhage; to cause the expulsion of worms (the 
small thread-worm); to allay pain; in poisoning by opium; in inflam- 
mation of the bowels; and in various other cases. 

y. Injected into the vagina.—Dr. A. T. Thomson speaks very fa- 
vourably of the effects of cold water when applied in uterine hemorrhages 
by means of the stomach pump, and he says he has seen it used in several 
cases most successfully. 
 (c.) Tepid and warm water. a. Taken into the stomach.—Tepid and 
warm drinks are employed for various purposes ; as, for promoting vomit- 
ing, to dilute the contents of the stomach and to render them less acrid, 
as in cases of irritant poisoning; but.in poisons acting by absorption, 
diluents are objectionable, since they facilitate this process, and, » 
therefore, ought not to be given unless vomiting be present, or the 
stomach-pump be at hand. Warm aqueous drinks are administered with 
the view of exciting diaphoresis, in gout, rheumatism, catarrh, &c., and 
to assist their operation the patient should be kept warm in bed, in 
order to promote the cutaneous circulation. Warm liquids are often- 
times used as emollients; as to allay irritable and troublesome cough, parti- 
cularly when this appears to depend on uritation at the top of the larynx. 
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B. Injected into the rectum, warm water is sometimes employed to 
promote the hemorrhoidal flux, and thereby to relieve affections of dis- 
tant organs; as an emollient, to diminish irritation either in the large 
intestine itself, or in some neighbouring organ, namely, the bladder, 
prostate gland, or uterus; to promote the catamenial discharge, &c. 
Clysters of tepid water are frequently employed to excite alvine evacua- 
tions. I have before (p. 53) expressed my opinion as to the mpropriety 
of frequently introducing several pints of fluid into the rectum, smce the 
gut, by dilatation, becomes less susceptible to the natural stimulus of the 
feeces. 

y. Injected into the vagina, warm water may be used to diminish 
irritation or pain in the womb,—to promote the lochial discharge, &c. 

6. Injected into the bladder, warm water is sometimes employed 
either to diminish irritation in this viscus, or to distend it previously to 
the operation of lithotrity. | 

e. Injected into the urethra, it has been used to allay irritation, or to 
check discharges from the mucous membrane. 4 

. Injected into the veins, warm water was proposed by Magendie as a 
remedy for hydrophobia, but it has neither theory nor experience to 
recommend it. However, in a disease which has hitherto resisted all 
known means of cure, practitioners are glad to try any remedy that may 
be proposed, however improbable, or unlikely of success. I have already 
(p. 55) mentioned a case in which I tried warm water injections, but with- 
out much benefit. Verniére (Christison’s Zreatise on Poisons, p. 35) has 
proposed to distend the venous system with warm water, to check or stop 
absorption in poisoning, by those agents whose operation depends on — 
their absorption; for example, opium. I am not acquainted with any 
case in which it has been tried on the human subject. Warm water is 
sometimes a medium for the introduction of other more powerful agents 
into the circulating system ; as, for example, tartar emetic. 

d. Vapour.—The inhalation of aqueous vapour acts as a serviceable 
emollient in irritation or inflammation of the tonsils, or of the membrane 
lining the larynx, trachea, or bronchial tubes. It may be employed by 
means of Mudge’s inhaler, or by merely breathing over warm water. 
Various narcotic and emollient substances are frequently added to the 
water, without increasing its therapeutical power. In some pulmonary 
complaints, Dr. Paris states he has been long in the habit of recom- 
mending persons confined in artificially warmed apartments to evaporate 
a certain portion of water, whenever the external air has become exces- 
sively dry by the prevalence of the north-east winds which so frequently 
infest this island during the months of spring; and the most marked 
advantage has attended the practice. 

Il. Exrernwar.—a. Ice and ice-cold water.—Ice is sometimes ap- 
‘plied externally to check. hemorrhage, more especially when the 
bleeding vessel cannot be easily got at and tied. Thus, after operations 
about the rectum (more especially for piles and fistula) haemorrhage 
sometimes occurs to a most alarming extent; and in such cases our 
principal reliance must be on cold. In two instances that have fallen 
under my own observation, I believe the lives of the patients were pre- 
served by the introduction of ice within the rectum. In many other cases 
of hemorrhage, the external application of cold (either in the form of ice 
or ice-cold water) is exceedingly useful. Thus, applied to the chest in 
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dangerous pulmonary hemorrhage, to the abdomen in violent floodings, 
it is oftentimes most beneficial. In some of these cases, especially in 
uterine hemorrhage, more benefit is obtained by pouring cold water from 
a height, than by the mere use of ice. | 

_ Pounded ice, tied up in a bladder, has been applied to hernial tumors, 
to diminish their size and facilitate their reduction; but notwithstanding 
that the practice has the sanction and recommendation of Sir Astley 
Cooper, it is, I believe, rarely followed, not having been found successful ; 
and if too long continued, it may cause gangrene. In this, as well as in 
other cases where ice or snow cannot be procured, a freezing mixture 
may be substituted. For this purpose, five ounces of muriate of am- 
monia, five ounces of nitre, and a pint of water, are to be placed in a 
bladder, and applied to the part. Ice has also been applied in prolapsus 
of the rectum or vagina, when inflammation has come on which threatens 
mortification. | Tr Pr terre weit reasa laa o7ret/.. 

In inflammation of the brain, ice, pounded and placed in a bladder, 
may be applied to the head with a very beneficial effect. In fever also, 
where there is great cerebral excitement, with a hot dry skin, I have seen 
it advantageously employed. In apoplexy, likewise,it might be useful. 
In the retention of urine to which old persons are liable, ice-cold water 
applied to the hypogastrium is sometimes very effective, causing the 
evacuation of this secretion. 

In the above-mentioned local uses of ice, we either apply it directly to 
the part, or inclose it in a bladder: the latter is to be preferred, since 
the patient is not wetted with the melted water, while the effect is less 
violent. | 

In the last place, I must notice the employment of ice or snow in the 
form of friction. Whenever it is used in this way, the ultimate object is the 
production of the secondary effects, or those which constitute the stage 
of reaction. Thus this practice has been resorted to in diminished sen- 
sibility of the skin, in the rheumatism or gout of old and enfeebled 
persons, in order to produce excitement of the skin; but its most com- 
mon use is as an application to parts injured by cold. The affection 
thus induced is called pernio, or the chilblain; and the parts affected 
are said to be frost-bitten. The feet, hands, tip of the nose, and 
pinna of the ear, are the organs most frequently attacked. Now, with 
the view of preventing the mortification and other ill consequences 
arising from the application of cold, great care must be used to avoid 
sudden changes of temperature. The frost-bitten part, or the chilblain, 
should be rubbed with snow or pounded ice, or bathed in ice-cold water, 
very gradually raising the temperature of the applications until the part 
acquires its natural heat. 

(6.) Cold, cool, tepid, and hot water.—W ater of various degrees of tem- 
perature is employed for baths, affusion, washing or sponging, the douche, 
and for various local purposes. 

a. Baths.—History.—The practice of bathing is of great antiquity, 
and, in fact, precedes the date of our earliest records. It was employed, 
sometimes for the purpose of cleanliness, sometimes for the preservation 
of health, and frequently as a means of sensual gratification. Ablutions 
were practised by the ancient Hebrews, as you will find mentioned in the 
Old Testament. Baths were used by the Egyptians, as well as by the 
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Hindoos, the Syrians, the Medes, the Persians, and other inhabitants of 
the East. The most ancient of the Greek writers also frequently men- 
tion them: thus Homer speaks of them in the Iliad and Odyssey. In 
the writings attributed to Hippocrates, you will find baths alluded to, 
and their effects noticed. Celsus describes the different parts of baths, 
and the mode of employing them; but the best description will be found 
in the works of Galen. 

The following is a sketch of the baths of the Romans, copied from a 
painting found at the therme of Titus. (De Montfaucon, [Antiquité ex- 
pliquée et répresentée en figures, tom. 38™ part 24°, p. 204). 


Fie. 37. On the right is the eleothe- 
nd rium (aAemrhpiov) where the 
oils and perfumes are kept 
in vases: next to this is the 
Srigidarium (éwodurhptoy) or 
dressing-room; the third is 
the tepidarium: the fourth 
is the sudatory (concamerata 
sudatio) in which are seen the 
laconicum (so called from 
being first used in Laconia) 
a brazen furnace to heat the 
room, and persons sitting on 
the steps: the fifth is the 
balneum, with its huge basin 
Ancient Baths. (labrum) supplied by pipes 
communicating with three 
large bronze vases, called milliaria, from their capaciousness ; the lower one contained — 
hot, the upper one cold, and the middle one tepid water. The bathers returned back to — 
the frigidarium, which sometimes contained a cold bath. The subterranean portion of 
the building, where the fires were placed for heating the baths, was called 
hypocaustum. 
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For further information on the ancient baths, consult “ An Account of 
the Ancient Baths, by Thomas Glasse, M. D. 1752 ;” or Dr. Parr’s “ Me-- 
dical Dictionary.” All the remarks made on baths by the Greeks, 
Latins, and Arabs, have been brought together in one volume, folio, under 
the following title :—“‘ De Balneis omnia que extant apud Grecos, Lati- 
nos, et Arabos, 1553.” . 

Effects and uses of baths.—The effects of baths depend, for the most 
part, on the temperature of the fluid employed, on its conducting power, 
and, in part also, on its pressure. We may, therefore, conveniently, 
arrange them thus :— 


(a.) LIQUID BATHS. 


(1.) The cold bath. (4.) The tepid bath. 
(2.) The cool bath. (5.) The warm bath. 
(3.) The temperate bath. (6.) The hot bath. 


(b.) VAPOUR BATHS. 


Writers are not agreed on the precise temperature of the above baths, 
but the order in which I have arranged them, according to their respec- 
tive degrees of heat, is that which is generally admitted. if 

(1.) The Cold Bath.—The temperature of this ranges from 33° I, to. 
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about 60° F.: when it is below 40°, it is sometimes termed a very cold 
bath. The effects of immersion in the cold bath are analogous to those 
already described as being produced by the application of ice or snow to 
the body, and, therefore, may be conveniently subdivided into primary 
and secondary. | 

(a.) Primary effects.—(The shock.)—The sudden abstraction of heat 
from the surface, and the pressure of the water, produce a powerful shock 
on the system: a sensation of cold, (speedily followed by a sensation of 
warmth) contraction of the cutaneous vessels, paleness of the skin, dimi- 
nution of perspiration, and reduction of the volume of the body, are the 
immediate effects. Shivering, and, as the water rises to the chest, a kind 
of convulsive sobbing, are also experienced. Continued immersion ren- 
ders the pulse small, and, ultimately, imperceptible—the respiration diffi- 
cult and irregular; a feeling of inactivity succeeds—the joints become 
rigid and inflexible—pain in the head, drowsiness, and cramps, are 
experienced—the temperature of the body falls rapidly, and faintness, 
followed by death, comes on. Many of these symptoms are readily 
comprehended: the contracted state of the superficial vessels produced 
by the cold, together with the pressure of the water, causes the blood to 
accumulate in the internal vessels. The heart makes great efforts to get 
rid of this increased quantity of blood, and hence palpitations occur ; but 
as the arteries remain contracted, the pulse continues small. ‘The inter- 
nal veins, therefore, being gorged with blood, the brain necessarily suf- 
fers:—hence the headache, the drowsiness, the cramps, and, in some 
cases, apoplexy. ‘The difficult respiration depends on the accumulation 
of blood in the lungs. The contracted state of the superficial vessels 
accounts for the diminished perspiration ; while the increased secretion 
of urine is referrible to the blood being driven towards the internal 
organs. : 

(b.) Secondary effects.—(Re-action or glow.)—In general, the immersion 
being only temporary, re-action quickly takes place; a sensation of 
warmth soon returns; the cutaneous circulation is speedily re-esta- 
plished; a glow is felt; perspiration comes on; the pulse becomes full 
and frequent ; and the body feels invigorated. In weakly and debilitated 
subjects, however, this stage of re-action may not occur, or at least may 
be imperfectly effected; and usually, in such cases, the cold bath will be 
found to act injuriously. 

The uses of the cold bath may be in part comprehended from the 
effects just detailed. It is employed with the view of obtaining one of 
the three following effects: the nervous impression or shock,—the refyi- 
_ geration,—the re-action or glow. (Cyclopedia of Practical Medicine, art. 

Bathing, by Dr. J. Forbes.) It is evident that it ought not to be ap- 
plied unless there be a sufficient degree of tone and vigour in the 
system to cause a perfect state of re-action ; and, therefore, in weak sub- 
jects, its use is to be prohibited. So also, in visceral inflammation, more 
especially peripneumonia, it is a dangerous remedy; since the determina- 
tion of blood to the internal organs is increased by the cold, and it seems 
even within the range of probability that death might be the result. 
_Apoplectic subjects, who are unaccustomed to cold bathing, had also, for 
a similar reason, better avoid trying it. In some affections of the ner- 
vous system it has been found highly useful; for example, in tetanus and ' 
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insanity. So also, in any cases where we wish to increase the tone and 
vigour of the body, and where the before-mentioned objections do not 
exist, the cold bath may be used advantageously. It is a common 
opinion that immersion in cold water is dangerous when the body is 
heated by exercise, or other exertion; and hence it is customary with 
bathers to wait until they become cool. Dr. Currie has strongly com- 
bated both the opinion and the practice: the first, he says, is erroneous, 
the second injurious. 

(2.) The Cool Bath (whose temperature is from 60° to about 75°) is 
analogous in its operation to the cold bath, but less powerful. It is 
commonly employed for the purposes of pleasure and cleanliness ; but it 
may be resorted to, therapeutically, in the same diseases as the cold bath, 
where we are in doubt as to the power of the patient’s constitution to 
establish full re-action. It is frequently used as a preparatory measure 
to the cold bath. 

(3.) The Temperate Bath ranges from 75° F. to 85° F. Its effects and 
uses are similar to the cool bath. 

(4.) The Tepid Bath gives rise to a sensation of either heat or cold, 
according to the heat of the body at the time of immersion. The tem- 
perature of this bath ranges between 85° and 92°. It cleanses the skin, 
promotes perspiration, and is used as preparatory to either of the before- 
mentioned baths. It is said to allay thirst. Where there is a tendency 
to apoplexy, it has been recommended to immerse the body in the tepid 
bath, and at the same time to pour cold water over the head. 

(5.) The Warm Bath varies in its effects on different individuals. Its 
temperature is about that of the body, or a little below it: we may say 
from 92° to 98°. In general it causes a sensation of warmth, which is 
more obvious when the body has been previously cooled. It renders the 
pulse fuller and more frequent, accelerates the respiration, and augments 
the perspiration. It gives rise to languor, loss of muscular power, faint- 
ness, and disposition to sleep. The uses of it are various. Sometimes 
it is employed to cause relaxation of the muscular system; as in disloca- 
tion of the larger joints: and also in hernia, to assist the operation of the 
taxis. In the passage of calculi, either urinary or biliary, it is applied 
with the greatest advantage: it relaxes the ducts, and thereby facilitates 
the passage of the foreign body. As a powerful antiphlogistic, it is 
employed in inflammation of the stomach, bowels, kidneys, bladder, &c. 
With the view of increasing the cutaneous circulation, it is used in the 
exanthemata, when the eruption has receded,—and_ to promote perspira- 
tion, in chronic rheumatism, and various chronic skin diseases. 

(6.) The Hot Bath (the temperature of which is somewhat above that 
of the body, as from 98° to 112°) gives rise to a sensation of heat, renders 
the pulse fuller and stronger, accelerates the respiration, occasions 
intense redness of the skin, and copious perspiration,—causes the vessels 
of the head to throb violently—brings on a sensation of fulness about the 
head, with a feeling of suffocation and anxiety,—and, if the immersion 
be continued, may even induce apoplexy. Being a powerful ex- — 
citant, it must be used very cautiously. Paralysis, rheumatism, 
and some chronic diseases, are the principal cases in which it is - 
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from the warm or hot bath: hot air and vesicular water being much 
worse conductors of heat than water in its usual liquid form, the tempe- 
rature of the.bath is neither so quickly, nor so powerfully felt, so that the 
body can support a higher heat, and for a longer period ; moreover, the 
pressure is less. Dr. Forbes (Cyclop. Pract. Med., art. Bathing) gives the 
following comparative view of the heating powers of water and of vapour, 
distinguishing the latter according as it is or is not breathed :— 


Vapour 
Not breathed. Breathed. 
Tepid bath . | 85° — 92°} 96° — 106° | 90° — 100° 


Water. 


Warm bath . | 92° — 98° | 106° — 120° | 100° — 110° 
Hot bath . . | 98° — 106° | 120° — 160° | 110° — 130° 


The vapour bath acts as a stimulant to the skin; it excites the cutaneous 
circulation, softens and relaxes the tissue, produces copious _per- 
spiration, accelerates the pulse, quickens the respiration, and induces 
a feeling of languor, and a tendency to sleep. There are two modes of 
employing it; either by immersing the whole body in the vapour, which 
is consequently inhaled ; or inclosing the body in a chest or box, so that 
the head is not exposed to the vapour, which, therefore, is not inspired. 
The aqueous vapour is conveyed into the chamber or box by a pipe 
communicating with a steam boiler. Sometimes it is made to pass 
through various vegetable substances, with the odour of which it becomes 
impregnated, and from which it has been supposed to gain an increase 
or modification of therapeutical power. These are the medicated vapour 
baths. Sometimes the common vapour bath is accompanied by a process 
of friction, kneading and extension of the muscles, tendons, and liga- 
ments, constituting the massing 
‘of the Egyptians, or the sham- 
pooing of the Indians. Here is 
the account of the process, as 
given by Dr. Gibney (Treatise 
on the Vapour Bath, p. 84):— 
“‘ After exposure to the bath, 
while the body is yet warm from 
the effects of the vapour, the 
shampooman proceeds, accord- 
ing to the circumstances of 
the case, from gentle friction 
gradually increased to pressure, 
along the fleshy and tendinous 
parts of the limb ; he kneads and grasps the muscle repeatedly, presses with 
the points of his fingers along its course, and then follows friction, 
in a greater or less degree, alternating one with the other, while the hand 
is smeared with a medicated oil, in the specific influence of which the 
operator has considerable confidence. ‘This process is continued for a 
shorter or longer space of time, and, according to circumstances, is either 
succeeded or preceded by an extension of the capsular ligament of each 
joint, from the larger to the’ smaller, causing each to crack, so as to be 
distinctly heard, which also succeeds from the process being extended to 
each connecting ligament of the vertebra of the back and loins. The 
sensation at the moment is far from agreeable, but is succeded by effects 
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not dissimilar to what arise from brisk electrical sparks, taken from the 
joints in quick succession.’ 

The application of vapour to particular parts of the body is sometimes _ 
accompanied with the simultaneous removal of atmospheric pressure, 
constituting the air-pump vapour bath, which has been employed in cases 
of gout, rheumatism, and paralysis. I must refer, for a further account 
of it, to Dr. R. Blegborough’s “ Facts and Observations respecting the 
Air-pump Vapour Bath.” 

The vapour bath is applicable to a great variety of cases, a few only of 
which can be noticed here. Whenever it is desired to excite the vascular 
system, more especially the cutaneous portion of it, this remedy may be 
resorted to with advantage. The cold stage of an intermittent, and ma- 
lignant cholera, are cases which readily suggest its employment. In 
rheumatism and gout, in old paralytic cases unaccompanied with signs of 
vascular excitement about the head, in various atonic affections of the 
uterine system—such as some forms of chlorosis and amenorrhea, in 
dropsy of old debilitated subjects, in various skin diseases, in scrofula, in 
chronic liver complaints of long standing, &c. this remedy may be em- 
ployed, and frequently with advantage. 

I ought not to leave this subject without alluding to the extensive use 
made of vapour baths in some parts of the world, particularly Russia, 
where, we are told, it is customary for the bathers to issue from the bath- 
ing-houses while quite hot, and to roll themselves naked in the snow, 
and then return to the bath, not only without any hurtful, but apparently 
with beneficial, effects. 

2. Affusion—Another mode of employing water externally is by — 
affusion; that is, the pouring of water over some portion of the body. It _ 
is the carayvorc of Hippocrates. | 

History.—This practice is of very ancient date: as a hygienic agent 
and luxury it was practised by the Greeks and Orientalists at a very 
early period, and allusions to it will be found in the Odyssey of Homer. 
Hot, tepid, and cold affusions, are mentioned by Celsus, in the fourth 
chapter of the first book, and are recommended in some affections of the 
head. This last writer also states, that Cleophantus (a physician who 
lived about 300 years before Christ) employed the affusion of hot water 
in intermittents. For an account of the effects and uses of cold affu- 
sion, I must refer to the Medical Reports of Dr. Currie, and to a paper 
by Dr. Copland, in the Medical Gazette, vol. x. 

Mode of applying affusion—In many cases the object is to use 
affusion to the head merely. If the patient be able to sit up, let him 
incline his head over a large vessel, say a pan or tub, and then pour the 
water from a height of two or three feet from an ewer or large pitcher. 
If, however, he be too ill to be removed, he must incline his head over 
the side of the bed. In children it will be sufficient to squeeze a large 
sponge at some height above the head, as recommended by Dr. Copland. 
In some cases it 1s necessary to guard against the cold water coming in: 
contact with the chest. 

When the object is to apply the affusion to the whole body, the patient 
must be placed in a large tub or pan—for example, a bathing-tub or 
washing-pan—and then an attendant, standing on a chair, may readily 
effect it. The time that the affusion should be continued will vary 
according to circumstances, from a quarter to two or three minutes; but 
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in some cases it has been employed for twenty minutes. After the affu- 
sion the body should be carefully wiped dry, the patient wrapped up 
warm, and placed in bed. AF preweat’ eotel / 

Effects.—The effects of affusion depend partly on the temperature of 
the water, and partly also on the sudden and violent shock given to the 
system by the mechanical impulse of the water ; hence the reason why 
the effects vary, according to the height from which the liquid is 

oured. 

1. Of the affusion of cold water—that is, of water whose temperature is 
between 32° F. and 60°F. Toa certain extent the effect of this agent 
‘ is analogous to that of the cold bath, but modified by two circumstances, 
namely, the short period during which the cold is applied, and the me- 
chanical influence of the stream: hence, its primary effects are very 
transient, and re-action follows very speedily. By a long continuance of 
affusion, however, the heat of the body is very considerably reduced, and 
the same diminution of vital action occurs as when the cold bath is 
employed. The sensation of cold, the constriction of the skin, and the 
contraction of the superficial vessels, first experienced in the part to 
which the water is applied, is very speedily communicated to the rest of 
the system by sympathy, in consequence of the shock; the effects of 
which are perceived in the nervous, vascular, secreting, and cutaneous 
systems. ‘The temperature of the whole body falls, the pulse becomes 
reduced in volume and frequency, the respiration is irregular, and con- 
vulsive shiverings take place, faintness, and, in fact, all the effects already 
described of the cold bath are produced. During this condition the 
excretions are suspended. “ When,” says Dr. Copland, “the stream of 
water is considerable, and falls from some height upon the head, the 
effect on the nervous system is often very remarkable, and approaches 
more nearly than any other phenomenon with which I am acquainted to 
electro-motive or galvanic agency.” 

After the affusion, re-action is soon set up, the heat of the body is re- 
established, the pulse becomes full and regular, though sometimes 
reduced in frequency, the thirst is diminished, and frequently perspira- 
tion and tendency to sleep are observed. 

Cold affusion is used principally in those cases where it is considered 
desirable to make a powerful and sudden impression on the system: for 
as a mere cooling agent it is inferior to some other modes of applying 
water. Thus it is employed, for the most part, in fevers, and affections 
of the nervous system. It is objectionable in visceral inflammation, on 
account of the determination of blood which it produces to the internal 
parts. Cold affusion has been employed with great benefit in fevers, 
both continued and intermittent. It may be used with safety, according 
to Dr. Currie and others, ‘“ when there is no sense of chilliness present, 
when the heat of the surface is steadily above what is natural, and when 
there is no general or profuse perspiration.” It is inadmissible during 
either the cold or the sweating stage of fever, as also in the hot stage, 
whWifthe heat is not greater than ordinary. In some instances it seems 
to act by the shock it communicates to the system; for the effect is 
almost immediate, the disease being at once cut short. The patient has 
fallen asleep immediately afterwards, profuse perspiration has succeeded, 
and from that time recovery begun to take place. This plan of extin- 
‘guishing a fever, however, frequently fails; and in that event the patient 


ye 
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may be in a worse condition; hence the practice is not often adopted. I 
think the cases best adapted for the use of cold affusion are those in 
which there is great cerebral disorder,—either violent delirium or a 
soporose condition. My friend, Dr. Clutterbuck, (Inquiry into the Seat 
and Nature of Fever, 2d ed. p. 451), says he has seen pulmonic inflam- 
mation and rheumatism brought on by cold affusion in typhus; but he 
adds, “ I have not, in general, observed that the situation of the patient 
was rendered materially worse by the combination.” | 

In the exanthemata, cold affusion has been applied during the fever 
which precedes the eruption, as also after this has been established ; it 
has been used in scarlet fever, and also in small-pox; likewise in 
measles ; but its employment in the latter disease is objectionable, on 
account of the tendency to pulmonary inflammation, in which cold 
affusion is prejudicial. 

Croup is another disease in which cold affusion has been used wid 
advantage, principally with the view of removing the spasm of the 
glottis, which endangers the life of the patient. 

In inflammatory affections of the brain, especially of children, after 
proper evacuations have been made, it is useful. In many cases of nar- 
cotic poisoning, cold affusion is of the greatest service ; as in poisoning 
with hydrocyanic acid, and in asphyxia caused by the inhalation of car- 
bonic acid; so also in poisoning with opium, belladonna, and other 
narcotic substances, in intoxication, in asphyxia from the inhalation of 
sulphuretted hydrogen gas or of the vapours of burning charcoal, this 
practice is most advantageous. In hysteria and epilepsy it 1s oftentimes 
serviceable: it diminishes the duration of the paroxysms, and relieves 
the comatose symptoms. In puerperal convulsions Dr. Copland relies on 
cold affusion and blood-letting. In mania it is oftentimes serviceable ; 
as also in tetanus. 

2. Cool affusion has been employed instead of the cold; and in weak 
irritable subjects it is always preferable. Dr. Currie regards it as a 
milder form of the cold affusion, as a preparatory means to which it is 
sometimes used. It has been applied in febrile diseases and paralysis. 

3. Tepid affusion—The affusion of tepid water is frequently resorted 
to as a substitute for that of cold water, where great dread is entertained 
of the latter agent, or where there is doubt as to the production of a 
perfect reaction after the application of cold water, or where there is some 
pulmonary disease. It may be regarded as a safer, though less powerful 
means. ‘Thus it is very useful in febrile complaints, especially of chil- 
dren. It is very beneficial in scarlet fever, as I have seen on several 
occasions. Dr. Currie thinks that it reduces the temperature more than 
cold affusion; first, because the evaporation is greater; secondly, be- 
cause it does not excite that reaction by which heat: is evolved. ‘It 
diminishes the frequency of the pulse and of respiration, and causes a 
tendency to sleep. The same writer tells us that he has not found its 
effects so permanent as those of the cold affusion ; and that he never saw 
it followed by the total cessation of regular fever. In other words, it — 
produces a much less powerful shock to the system, and therefore is less 
influential over disease. In hectic fever, however, the paroxysm is 
sometimes completely extinguished by the affusion of tepid water at the 
commencement of the hot stage. 

4. Warm affusion excites very pleasant sensations, but which are soon 
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followed by chilliness, and oftentimes by pulmonary affections. It ‘has 
been used in mania with advantage: it reduces the frequency of the 
pulse and of respiration, and occasions a tendency to repose; but the 
effects are much more temporary than those produced by the warm bath. 

y. Washing or sponging.—Cold, cool, or tepid washing or sponging, 
may be used in febrile diseases, with great advantage, in many cases 
where affusion is not admissible, or where timidity on the part of 
the patient or practitioner prevents the employment of the latter. Dr. 
Currie remarks, that in all cases of fever where the burning heat of the 
palms of the hands and soles of the feet is present, this method of cool- 
ing them should be resorted to. A little vinegar is frequently mixed 
with the water, to make the effect more refreshing. Washing or spong- 
ing must be effected under precisely the same regulations as those already 
laid down for affusion. 

5. Shower bath.—The shower bath is similar in its effects to affusion, 
but milder in its operation, and is mostly employed in chronic diseases, 
or as a hygienic agent. In various affections of the nervous system, 
more especially insanity, it is very useful. In many cases it is a valuable 
agent when we are afraid to venture on the common cold bath or cold 
affusion, since it is less likely to cause cramps or other symptoms indica- 
tive of a disordered state of the nervous system. 

e. The Douche——The French word douche, or the Italian doccia, sig- 
nifies a continued current of fluid applied to, or made to fall on, some 
part of the body. Dr. Parr states that it is synonymous with our word 
< pumping,” and with the Latin word stillicidium. At Bath, for example, 
the waters are applied, say to a paralyzed part, by means of a pump, and 
the degree or quantity of the application is determined by the number of 
times the handle is raised or depressed. The water, however, does not 
issue in gushes, but in a continuous stream. This is evidently what the 
French would call a douche, but our word “ pumping” is not applicable 
to a “ douche de vapeur.” According to the direction in which the water 
is applied we have the douche descendante, douche latérale, and douche 
ascendante. 

History.—it is uncertain at how early a period this remedy was in 
use. The following passage from Calius Aurelianus has been supposed 
by some to refer to this mode of employing water. “ Item aquarum 
ruinis partes in passione constitute sunt subjiciende, quas Graeci 
karaxAvopove appellant, plurimum etinim earum percussiones corporum 
faciunt mutationem.” By others, however, this passage is supposed to 
refer to affusion. 

General operation.—The effects of the douche depend on several cir- 
cumstances ; such as the nature of the fluid employed, whether vapour 
or liquid, and if liquid, whether simple or some saline water: the tem- 
perature also must have an influence, as is very evident,—the size and 
direction of the jet, the force with which it is applied, and its duration. 
At Bath, Dr. Falconer tells us, “from 50 to 200 strokes of the pump is 
the number generally directed to be taken at one time, which, however, 
may be increased or diminished according to the age, sex, strength, or 
other circumstances of the patient.” On the continent it is rarely em- 
ployed for a longer period than 15 or 20 minutes. 

The vapour douche is nothing more than a jet of aqueous vapour 
directed on some part of the body, its action depending principally on 
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the temperature of the fluid, since its mechanical effects are compara- 
tively slight. In the common vapour douche the temperature of the 
aqueous vapour does not exceed that employed in the vapour baths 
already described; and in such cases it may be regarded as a kind of 
local vapour bath. Thus in some affections of the ear, as otitis, otorrhea, 
and otalgia, a stream of aqueous vapour may be applied to the meatus 
auditorius externus with great benefit; and the most ready means of 
effecting this is by a funnel inverted over a vessel of hot water, the ear 
being placed over the orifice of the funnel. 

Sometimes steam has been used—that is, aqueous vapour heated to 
212° F.; and, of course, it acts as a caustic if sufficiently long applied, 
causing sometimes an extensive and deep eschar. In this respect its 
action is similar to that of boiling water, from which, indeed, it princi- 
pally differs in the circumstance of having a much larger quantity of 
specific heat, and in the great facility with which we can localize its 
effects. It may be readily applied to any part of the body by means of a 
small boiler (copper or tin), furnished with a pipe and stop-cock, and 
heated by a spirit lamp. It has been used as a powerful counter-irritant 
in diseases of the hip-joint, neuralgic pains, chronic rheumatism, &c. ; 
but the objections to its use are the great pain and the danger of its 
employment; for it is a more painful application than many other modes 
of causing counter-irritation, while its effects are inconstant. 

The action of the liquid douche depends in a great measure on the 
temperature of the liquid, but in part also on the mechanical action of 
the water. This effect of percussion is common to both the cold and hot 
douche, and by continuance excites pain and inflammation of the part. 
This local excitement is observed almost immediately when hot water is 
~ employed, but takes place more slowly when we use cold water ; indeed, 
the long action of a stream of cold water may act as a sedative, and 
cause all the effects which I have already described as the primary 
effects of cold applications. 

The effect of the douche is, however, not altogether local, since the 
neighbouring parts, and even the whole animal economy, soon become 
affected. A column of water twelve feet high, made to fall perpendicu- 
larly on the top of the head, excites such a painful sensation, that, we are 
told, the most furious maniacs who have once tried it may sometimes be 
awed merely by the threat of its application; and hence one of its uses 
in madness, as a means of controlling the unfortunate patient. . 

The cold douche is applicable to those cases of local disease requiring 
a powerful stimulus. For example, chronic affections of the joints, of 
long standing, whether rheumatic, gouty, or otherwise, paralytic affec- 
tions of the limbs, old glandular swellings, and those forms of insanity in _ 
which there are no marks of determination of blood to the head. ‘The 
warm douche may be employed in similar cases. 

For a variety of local purposes, a syringe is employed to throw a jet of 
water on particular parts, as into sinuous ulcers, or into the vagina, into 
the ear, into the rectum, &c., constituting thus a kind of douche. 

Z. Local uses.-—Hot, warm, and cold water, applied to particular parts 
of the body, may be regarded as local baths. Cold water is applied to 
produce evaporation, and thereby to generate cold, with the view of 
relieving local irritation and inflammation. In ophthalmia, phrenitis, 
and even in gout (though in the latter complaint the practice has been 
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objected to), cold water lotions are employed with great advantage. One 
method of treating burns is by the application of cold water, and, if I 
am to judge by my own sensations, it is by far the most agreeable. By 
some, however, warm water is employed as an emollient application in 
burns and scalds. This is the practice of my friend Mr. Luke, one of 
the surgeons to the London Hospital. (fed. Gaz. vol. xviii. p. 7). 

Warm fomentations and poultices (made of bread or linseed meal) may 
be regarded, in reference to their effects, as a local bath. 

Boiling water is employed externally as a powerful irritant and a 
speedy vesicant; its action being in this respect analogous to steam, 
already noticed, and objectionable on the same ground, namely, the great 
pain, and the uncertainty of its effects; in addition to which may be 
mentioned, the difficulty of localizing its action. When applied in dis- 
eases of internal organs, it may be regarded as a powerful counter- 
nritant. 

QW. PwarmacevutTicar UsEs.—Water is frequently employed in 
pharmacy for extracting the active principles of various medicinal 
agents. The solutions thus procured are termed, by the French re- 
formers of pharmaceutical nomenclature, hydroliques or hydrolica (Pharm. 
Nomenclat. of MM. Chereau and Henry, in the Supplement to the 
Edinb. New Dispens. p. 152). Those prepared by solution or mixture 
are called hydrolés ; and others, procured by distillation, are denominated 
hydrolats. 

1. Hydrolés—Cottereau (Traité Elém. de Pharmacologic, 1835), 
divides these into three classes ; a. Mineral hydrolés (hydrolés chimico- 
basiques), of which Goulard-water and lime-water are examples ; B. ve- 
getable hydrolés (hydroles phytobasiques), as almond emulsion, mucilage, 
vegetable infusions, and decoctions, &c.; y. animal hydrolés (hydrolés 
zoobasiques), as broths. 3 

2. Hydrolats—These are the aque distillate of the British Pharma- 
copeeias : as aqua menthe piperite, called, in the French codex, hydro- 
latum menthe piperite. 


A'que Minera'les.—Mineral Waters. 


History.—Mineral waters were known to mankind in the most remote 
periods of antiquity, and were employed, medicinally, both as external 
and internal agents. Homer (/liad, xxii. 147) speaks of tepid and cold 
springs. The Asclepiadex, or followers of A‘sculapius, erected their 
temples in the neighbourhood of mineral and thermal waters (Sprengel, 
Hist. de Médec. par Jourdan, t. 1%. p. 144). Hippocrates (De aeribus, 
aquis, locis) speaks of mineral waters, though he does not prescribe them 
when speaking of particular diseases. Pliny (Hist. Nat. lib. xxxi.) 
notices their medical properties. 

Natura History.—The principal source of mineral waters is the 
atmosphere, from which water is obtained in the form of rain, snow, 
hail, and dew, and which after percolating a certain portion of the earth, 
and dissolving various substances in its passage, reappears on the sur- 
face at the bottom of declivities (spring water), or is procured by sinking 
pits or wells (well water). But springs are sometimes observed under 
circumstances which are inconsistent with the supposition of their 
atmospheric origin. “ The boiling springs which emerge on the verge 
of perpetual snows, at an altitude of 13,000 feet above the level of the 
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sea, as in the Himalayahs, cannot be derived from the atmosphere, not to 
mention the peculiar relations of the Icelandic Geysers” (Gairdner’s 
Essay on Mineral and Thermal Springs, p. 289). Other sources, there- 
fore, have been sought for, and the writer just quoted enumerates three ; 
viz. the focus of volcanic activity, the great mass of the ocean, or other 
masses of salt-water, and subterranean reservoirs. 

Considered with reference to their temperature, mineral waters are 
divided into cold and hot. The hot or thermal waters are those which 
possess a temperature more or less elevated above the mean of the lati- 
tude or elevation at which they are found, and the changes of which, if 
any, observe no regular periods coincident with the revolutions of the 
seasons. Three causes have been assigned as the source of the heat of 

Fig. 39. mineral waters ; viz. volcanic action, now in 
existence; volcanic action, now extinguished, 
but the effects of which still remain; and, a 
central cause of heat, which imereases as 
we descend from the surface to the interior 
of the earth (Gairdner, op. cit.). 

The Geysers, or boiling springs, of Ice- 
land, are evidently connected with volcanic 
action. They are intermittent fountains, 
which throw up boiling water and spray 
to a great height into the air. For further 
information concerning them, I must refer to 
Sir G. S. Mackenzie’s “ Travels in Iceland 


ie Geer = « Visit to Iceland, by way of Tronyem, 
New Geyser. &c., in the Summer of 1834.” 


The origin of the saline and other constituents is another interesting 
topic of inquiry connected with the natural history of mineral springs. 
As water in its passage through the different strata. of the earth must 
come in contact with various substances which are soluble in it, we refer 
certain constituents of mineral waters to solution and lixiviation merely : 
as chloride of sodium, carbonates of lime and magnesia, iodides and 
bromides of sodium and magnesium, iron, silica, &c. Chemical ac- 
tion must, in some cases, be the source of other constituents. Thus 
sulphuretted hydrogen is probably produced by the action of water 
on some metallic sulphuret (especially noenpyrites): sulphurous and 
sulphuric acid, from the oxidation and combustion of sulphur, free or 
combined. The carbonic acid found in the acidulous or carbonated 
waters is referrible to the decomposition of carbonate of lime, either by 


during the Summer of’ 1810,” and to Barrow’s: 


as 


heat or by the action of sulphuric acid. Hydrochloric acid is doubtless | 


produced by the decomposition of some chloride or muriate (probably 
chloride of sodium or sal ammoniac). Carbonate of soda must also be con- 
sidered as the product of some chemical process ; thus, that found in the 
natron lakes of Egypt is supposed to be formed by the action of chloride 
of sodium on carbonate of lime (Bertholett, Essai de Statique Chimique; 


1°", part. p. 406). “The different orifices of the Karlsbad Sprudel — 


discharge annually about 13,000 tons of carbonate of soda, and 20,000 of 
the sulphate in the crystallized state” (Gairdner, op. cit. p. 325): but a 
“very simple calculation is sufficient to shew, that the Donnersberg 
alone, the loftiest of the Bohemian Mittelgebirge, a cone of clinkstone 
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2,500 feet in elevation, contains soda enough to supply the Karlsbad 
waters alone for more than 30,000 years.” (Lbid. p. 338). 

DIVISION AND PROPERTIES.—Mineral waters may be classified accord- 
ing to their temperature, their chemical composition, or their medicinal 
properties. But hitherto no satisfactory classification has been effected 
by any of these methods, nor perhaps can it be formed. The most con- 
venient arrangement is that founded on chemical composition, and which, 
consists In grouping mineral waters in four classes. 

Crass 1. CHALYBEATE, FERRUGINOUS, OR MARTIAL WATERS. 
(Aque minerales ferruginose ; aque martiales).—Oxide of iron is a con- 
stituent of most mineral waters, and when the quantity is considerable, 
the term chalybeate is applied to them. Chalybeate waters have an 
inky, styptic taste, and the property of becoming purplish black on the 
addition of tannic or gallic acids, or of substances which contain these, 
as the infusion of galls or of tea. Ifthe iron be in the state of sesqui- 
oxide, the ferrocyanide of potassium causes a blue, and sulphocyanide 
of potassium a red colour. 

Most chalybeate waters contain the carbonate of the protoxide of iron; 
and are termed carbonated-chalybeates. Such waters, when exposed to 
the air, evolve carbonic acid, attract oxygen, and deposit the sesquioxide 
of iron. By boiling also, the whole of the iron may be precipitated as 
sesquioxide. When the protocarbonate of iron is associated with a 
considerable quantity of free carbonic acid, the waters are termed 
acidulous-carbonated-chalybeates, or simply acidulous-chalybeates ; as the 
celebrated waters of Spa in Belgium. When a carbonated-chalybeate 
contains alkaline and earthy salts, but not much free carbonic acid, it is 
termed a saline-carbonated-chalybeate ; asthe waters of Tunbridge Wells, 
Oddy’s saline chalybeate at Harrowgate, and the Islington Spa near 
London. 

In some cases the oxide of iron is in combination with sulphuric acid: 

these waters might be termed, in contradistinction to the above, swl- 
phated-chalybeates. FE.xposure to the air, or boiling, does not precipitate 
all the iron, and in this they are distinguished from the carbonated- 
chalybeates. The sulphated-chalybeates usually contain sulphate of 
alumina, and, in that case, are termed alwminous-chalybeates : of these, 
the Sand Rock Spring, Isle of Wight, the strong Moffatt Chalybeate, 
and Vicars Bridge Chalybeate, are examples: the last-mentioned is 
probably the strongest chalybeate in existence. 

The effects of chalybeate waters are analogous to those of other 
ferruginous compounds which I shall have occasion to notice in a 
subsequent part of this work, and to which, therefore, I must refer for 
further information. I may, however, mention here that these waters are 
tonic, stimulant, and astringent, and produce blackening of the stools. 
The acidulous-carbonated-chalybeates sit more easily on the stomach 
than other ferruginous agents, in consequence of the excess of carbonic 
acid present. The aluminous-chalybeates are very apt to occasion car- 
dialgia, especially if taken in the undiluted state. 

The use of this class of waters is indicated in cases of debility, espe- 
cially when accompanied with that state of system denominated anemia. 
It is contra-indicated in plethoric, inflammatory, febrile, and hemorrhagic 
conditions. 

Crass 2, SULPHUREOUS OR HEPATIC WATERS. (Aque minerales - 

L % 
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sulphuree seu hepatice).—These waters are impregnated with hydrosul- 
phuric acid (sulphuretted hydrogen); in consequence of which they have 
the odour of rotten eggs, and cause black precipitates (metallic sulphurets) 
with solutions of the salts of lead, silver, copper, bismuth, &c. ‘Those 
sulphureous waters which retain, after ebullition, their power of causing 
these precipitates, contain a sulphuret (hydrosulphuret) in solution, 
usually of calcium or sodium. All the British sulphureous waters are 
cold, but some of the continental ones are thermal. The most celebrated 
sulphureous waters of England are those of Harrowgate ; those of Scot- 
land are Moffatt and Rothsay; of the continent, Enghien, Baréges, Aix, 
and Aix-la-Chapelle. 

The general operation of these waters is stimulant. They are sup- 


posed to possess a specific power over the cutaneous and uterine systems. 


They are employed both as external and internal agents ; in chronic 
skin diseases (as lepra, psoriasis, scabies, pityriasis, herpes, &c.)— 
in derangements of the uterine functions (amenorrhea and chlorosis)—in 


old syphilitic cases—in chronic rheumatism and gout, and in other dis-. 


eases in which sulphur or its compounds have been found serviceable, 
and which will be noticed hereafter. On account of their stimulant 
effects, they are contra-indicated in all plethoric and inflammatory con- 
ditions of system. 

CLAss 3. ACIDULOUS OR CARBONATED WATERS. (Aque minerales 
acidule).-—These waters owe their remarkable qualities to carbonic acid 
gas, which gives them an acidulous taste, a briskness, a sparkling property, 
and the power of reddening litmus slightly, but fugaciously, and of 
precipitating lime and baryta waters. When they have been exposed to 
the air for a short time, this gas escapes from them, and the waters lose 
their characteristic properties. | 

Most mineral and common waters contain a greater or less quantity of 
free carbonic acid. Ordinary spring and well waters do not usually con- 
tain more than three or four cubic inches of carbonic acid gas in 100 
cubic inches of water. Dr. Henry found, in one experiment, 3°38 inches 
(Thomson’s System Chem., vol. ii. p. 198, 6th edit.). But the waters 
called acidulous or carbonated contain a much larger quantity. Those 
which have from 30 or 60 cubic inches of gas are considered rich ; 
but the richest have from 100 to 200 or more cubic inches (Gairdner, 
op. cit. p. 30). Alibert (Nouveaug Elémens de Thérapeutique, tom. 3”. 
p- 517, 5™°. ed.) states, that the waters of Saint Nectaire contain 400 
cubic inches in 100 of the water. This is the richest of all the acidulous 
springs. : 

Some of the waters of this class contain carbonate or bicarbonate of 
soda: these are termed acidulo-alkaline. Frequently they contain car- 
bonate of the protoxide of iron also. 

The only acidulous or carbonated spring in Great Britain is that of 
Tkeston, near Nottingham, and which has been described by Mr. A. F. A. 
Greeves (Account of the Medicinal Water of Ilkeston, 1833), and by Dr. 
T. Thomson (Cyclopedia of Practical Medicine, art. Waters, Mineral). 

Those acidulous waters which owe their medicinal activity principally 
to the carbonic acid which they contain, act chiefly on the digestive and 
nervous systems, but their effects are transient. They stimulate the 
stomach and relieve nausea. Sometimes they occasion a sensation of 
fulness in the head, or even produce slight temporary intoxication. They 
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are used in some disordered conditions of the digestive organs, especially 
when connected with hepatic derangement, in dropsical complaints, in 
uterine affections, and in various other cases, which will be more fully 
noticed when treating of carbonic acid. When the acidulous waters 
contain the protocarbonate of iron, their effects and uses are analogous to 
those of the ferruginous springs already noticed. The acidulo-alkaline 
waters are useful in the lithic acid diathesis, in gout and rheumatism, &c. 
The acidulous or carbonated waters are objectionable, on account of their 
stimulant effects, in febrile, inflammatory, and plethoric subjects. 

Crass 4. SALINE MINERAL waTERs (Aque minerales salin@).— 
These waters owe their medicinal activity to their saline ingredients ; for 
although they usually contain carbonic acid, and sometimes oxide of iron 
or hydrosulphuric acid, yet these substances are found in such small 
quantities as to contribute very slightly only to the medicinal operations 
of the water. 

Saline mineral waters may be conveniently divided into five orders, 
founded on the nature of the predominating ingredient. 

Order 1. Purging saline waters——The leading active ingredient of 
the waters of this order is either the sulphate of soda or the sulphate of 
magnesia; but the chlorides of calcium and magnesium, which are 
usually present, contribute to their medicinal efficacy. Those springs, 
in which the sulphate of magnesia predominates, are called ditter—as 
those of Epsom, Scarborough, and Seidlitz. The springs of Cheltenham, 
Leamington, and Spital, contain sulphate of soda. In full doses the 
waters of this order are mild cathartics. In small and repeated doses 
they act as refrigerants and alteratives. They are useful in diseased 
liver, dropsital complaints, habitual constipation, hsmorrhoids, determi- 
nation of blood to the head, &c. | 

Order 2. Saline or brine waters.—The characteristic ingredient of 
these waters is chloride of sodium. Iodine or bromine has been recog- 
nized in some of them, and doubtless contributes somewhat to the medi- 
cinal effects. The most important brine springs of England are those of 
Middlewich and Nantwich, in Cheshire ; Shirleywich, in Staffordshire, 
and Droitwich, in Worcestershire. The springs of Ashby-de-la-Zouch, 
in Leicestershire, contain, besides chloride of sodium, a considerable 
quantity of chloride of calcium. Taken in large quantities, saline or 
brine waters are emetic and purgative. In small but continued doses 
they act as alteratives, and are supposed to stimulate the absorbent sys- 
tem. ‘They have been principally celebrated in glandular enlargements, 
especially those which are of a scrofulous nature. 

Order 3. Calcareous waters.—Those saline mineral springs whose 
predominating constituent is either sulphate or carbonate of lime, or 
both, are denominated calcareous waters. The Bath, Bristol, and Buxton 
thermal waters are of this kind. When taken internally, their usual 
effects are stimulant (both to the circulation and the urinary and cuta- 
neous secretions), alterative, and constipating; and are referrible, in part, 
to the temperature of the water, in part to the saline constituents. Em- 
ployed as baths they are probably not much superior to common water 
heated to the proper temperature; but they have been much celebrated 
in the cure of rheumatism, chronic skin diseases, &c. Bath water is 
generally employed both as a bath and as an internal medicine in various © 
chronic diseases admitting of, or requiring, the use of a gentle but con- 
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tinued stimulus; as chlorosis, hepatic affections, gout, rheumatism, lepra, 
&c. Buxton water, taken internally, has been found serviceable in dis- 
ordered conditions of the digestive organs, consequent on high indul- 
gence and intemperance; in calculous complaints, and in gout: em- 
ployed externally, it has been principally celebrated in rheumatism. The 
water of Bristol Hotwell is taken in dyspeptic complaints and pulmonary 
consumption. 

Order 4. Alkaline waters.—The mineral waters denominated alkaline 
contain carbonate or bicarbonate of soda as their characteristic ingredient. 
They pass insensibly into, and are, therefore, closely related to, the waters 
of the preceding classes. Thus springs which contain carbonate of soda, 
with a considerable excess of carbonic acid (as those of Carlsbad and Selt- 
zer), are denominated acidulo-alkaline, and are classed with the acidulous 
or carbonated waters. Those in which carbonate of soda is associated with 
protocarbonate of iron and excess of carbonic acid (as Spa water), are 
termed chalybeate waters. The only waters in this country which con- 
tain carbonate of soda are those of Malvern, in Worcestershire ; and [lkes- 
ton, in Derbyshire, near Nottingham; but the quantity in both cases is 
very small. The first, which is a very pure water, contains only 0°61 
parts of the carbonate in 10,000 of the water, and the second 3°355 
grains in an imperial gallon. For external use the alkaline waters are 
principally valuable on account of their detergent qualities. When taken 
internally they act on the urinary organs. They may be employed in 
calculous complaints connected with lithic acid diathesis, im gout, m 
dyspepsia, &c. | 

Order 5. Siliceous waters. — Most mineral waters contain traces of 
silica, but some contain it in such abundance that they have*been deno- 
minated siliceous. Thus in the boiling springs of Geyser and Reikum, in 
Iceland, it amounts to nearly one-half of all the solid constituents. In 
these waters the silica is associated with soda (silicate of soda) sulphate 
of soda, and chloride of sodium (See Dr. Black’s analysis, in the Trans. 
Royal Soc. Edin. vol. iii.: also Faraday’s, in Barrow’s Visit to Iceland). 
T am unacquainted with their action on the body. It is probably similar 
to that of the alkaline waters. 


Acidum Hydrochlo'ricum.—Hydrochlo'rie Acid. 


History AND SynonyMEes.— Liquid hydrochloric acid was probably 
known to Geber, the Arabian chemist, in the eighth century. The pre- 
sent mode of obtaining it was contrived by Glauber. It has been known — 
by the various names of spirit of salt, marine acid, and murtatic acid. 
Some modern chemists term it chlorohydric acid. Scheele, in 1774, may 
be regarded as the first person who entertained a correct notion of the » 
composition of hydrochloric acid. To Sir H. Davy we are principally 
indebted for the establishment of Scheele’s opinion. 

Natura. Hisrory.—It is found in both kingdoms of nature. 

(a.) In the inorganized kingdom.—Hydrochloric acid is one of the 
gaseous products of volcanoes. Combined with ammonia, we find it in — 
volcanic regions. is 

(b.) In the organized kingdom.—Free hydrochloric acid is an essential 
constituent of the gastric juice in the human subject. Hydrochlorate of 
ammonia (sal ammoniac) was found, by Berzelius, in the urine. Chevreul 
states he detected free hydrochloric acid in the juice of Jsatis tinctoria. 
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1. Gaseous Hydrochloric Acid. 


PREPARATION.—Hydrochloric acid, in the gaseous state, is procured 
by the action of strong liquid sulphuric acid on dried chloride of sodium. 
The ingredients should be introduced into ‘a tubulated retort, and the 
gas collected over mercury. Or they may be placed in a clean and dry 
oil flask, and the gas conveyed, by means of a glass tube curved twice at 
right angles, into a proper receptacle, from which the gas expels the air 
by its greater gravity. 

In this process, one equivalent, or 60 parts of chloride of sodium, react 
on one equivalent, or 49 parts of the protohydrate of sulphuric acid 
(strong oil of vitriol), and produce one equivalent, or 37 parts of hydro- 
chloric acid (gas), and one equivalent, or 72 parts of the sulphate of 
soda. 


INGREDIENTS USED. PRODUCTS. 
1 eq. Chlor®. ; leq. Chlorine ..... 36 1 eq. Hydrochl*. Acid 37 
Sodium . 60 ?1leq.Sodium...... 24. het 
1 Hydrog. 1 —™.. 


1 eq. Liquid $ eq. Water Ds Dlysen Bsmeonee “= leq. Soda 32 ae 

Suiph®, Acid 49 Cl-eq. Sulphuric’Acid ...4Q ——— 1 eq. Sulp*. Soda 72 
_ PROPERTIES.—It is a colourless imyisrble gas, fuming in the air, in con- 
sequence of its affinity for aqueous vapour. It is rapidly absorbed by 
water. Its specific gravity is, according to Dr. Thomson, 1:2847. It 
has a pungent odour and acid taste. Under strong pressure (40 atmo- 
spheres) it becomes liquid. It is neither combustible nor a supporter of 
combustion. When added to a base (that is, a metallic oxide), water 
and’a chloride are the results. 

CHARACTERISTICS.—Hydrochloric acid gas is known by its fuming in 
the air, by its odour, by its reddening moistened litmus paper, and by 
its forming white fumes with the vapour of ammonia, and by the action 
of nitrate of silver on an aqueous solution of the gas, as will be men- 
tioned when describing the liquid acid. 

ComposiT1on.—The composition of this gas is determined both by 
analysis and synthesis. ‘Thus, one volume of chlorine gas may be made 
to combine with one volume of hydrogen gas, by the aid of light, heat, 
or electricity, and the resulting compound is two volumes of hydrochloric 
acid gas. Potassium or zinc heated in this acid gas, absorbs the chlorine 
and leaves a volume of hydrogen. 


Constituents. Result. Eq. Egq.Wt. Per Cent. Vol. Sp. gr. 
Ciilorine’.. cL ivests 00. -) 9eee9/  Cblorine.gas).. . Tous 6) 6200 
1 eq. ; 
ae: Hydrogen ..1°... 1. . 2'702) Hydrogen gas ..1. ... 0-0694 
- chloric 
acid gas | Hydrochl¢ Hydrochl*. Acid 
ydrochl’. -ooo| BY a ts 
ee Ge bk ells%e IO h vena. $2... 1B847 


PaystoLogicaL EFrEcTs.—(a.) On vegetables.— Mixed with 20,000 
times its volume of atmospheric air, this gas is said by Drs. Christison 
and Turner (Christison’s Treatise on Poisons) to have proved fatal to 
plants, shrivelling and killing all the leaves in twenty-four hours. But, 
according to Messrs. Rogerson (Medical Gazette, vol. x. p. 312) it 
is not injurious to vegetables when mixed with 1500 times its volume 
of air. Dri Christison ascribes these different results to Messrs. Rogerson 
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having employed glass jars of too small size. We have good evidence of 
the poisonous operation of this gas on vegetables in the neighbourhood 
of those chemical manufactories in which carbonate of soda is procured 
from common salt. The fumes of the acid which issue from these works 
have proved so destructive to the surrounding vegetation, that in some 
instances the proprietors have subjected themselves to actions at law, 
and have been compelled either to pay damages, or to purchase the land 
in their immediate neighbourhood. 

(6.) On animals this gas acts injuriously, even when mixed with 1500 
times its volume of atmospheric air. Mice or birds introduced into the 
pure gas struggle, gasp, and die, within two or three minutes. Diluted 
with atmospheric air, the effects are of course milder, and in a ratio to 
the quantity of air present. In horses it excites cough and difficulty of 
breathing. When animals are confined in the dilute gas, in addition to 
the laborious and quickened respiration, convulsions occur before death. 
Messrs. Rogerson state, that “in a legal suit for a general nuisance, 
tried at the Kirkdale Sessions-house, Liverpool, it was proved that horses, 
cattle, and men, in passing an alkali-works, were made, by inhaling this 
gas, to cough, and to have their breathing much affected. In the case 
of Whitehouse v. Stevenson, for a special nuisance, lately tried at the 
Staffordshire assizes, it was proved that the muriatic acid gas from a 
soap manufactory destroyed vegetation, and that passengers were seized 
with a violent sneezing, coughing, and occasional vomiting. One witness 
stated, that when he was driving a plough, and saw the fog, he was 
obliged to let the horses loose, when they would gallop away till they 
got clear of it.” It acts as an irritant on all the mucous membranes. 

(c.) On man this gas acts as an irritant poison, causing difficult respira- 
tion, cough, and sense of suffocation. In Mr. Rogerson’s case, it caused — 
also swelling and inflammation of the throat. Both in man and animals 
it has appeared to produce sleep. 

‘The action of hydrochloric acid gas on the lungs is injurious in at least 
two ways: by excluding atmospheric air, it prevents the decarbonization 
of the blood; and, secondly, by its irritant, and perhaps also by its 
chemical properties, it alters the physical condition of the bronchial 
membrane. ‘The first effect of attempting to inspire the pure gas seems 
to be a spasmodic closure of the glottis. Applied to the conjunctiva, it | 
causes irritation and opacity. 

Usr.—It has been employed as a disinfectant, but is admitted on all 
hands to be much inferior to chlorine. The Messrs. Rogerson deny that 
it possesses any disinfecting property. Itis perhaps equally difficult to 
prove or disprove its powers in this respect. The experiments of Guyton- 
Morveau, in purifying the cathedral of Dijon, in 1773, are usually referred _ 
to in proof of its disinfecting property. If it possess powers of this 
kind, they are certainly inferior to chlorine, or the chlorides of lime or 
soda; but, in the absence of these, hydrochloric acid gas may be tried. 
In neutralizing the vapour of ammonia it is certainly powerful. 

APPLICATIoN.—In order to fumigate a room, building, or vessel, with 
this gas, pour some strong sulphuric acid over dried common salt, placed 
in a glass capsule or iron or earthen pot, heated by a charcoal fire. 

ANTIDoTE.—Inhalations of the vapour of ammonia may be serviceable 
in neutralizing hydrochloric acid gas. Symptoms of bronchial inflamma- 
tion are of course to be treated in the usual way. 
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2. Liquid Hydrochloric Acid. 


SynonyMEs.—This is an aqueous solution of hydrochloric acid, and is 
usually called, for brevity, hydrochloric or muriatic acid. It is the acidum 
hydrochloricum of the London Pharmacopeeia. 

PrEPARATION.—(a.) According to the Pharmacopeias. In the London 
Pharmacopeeia this acid is prepared by adding twenty ounces of sulphuric 
acid mixed with twelve fluid ounces of distilled water, to two pounds of 
dried chloride of sodium, placed in a glass retort. Twelve fluid ounces 
_of distilled water are to be put into the receiver Distil by a sand bath. 
In the Dublin Pharmacopeia a somewhat larger quantity of water is 
employed. The Edinburgh Pharmacopeia orders equal weights of sul- 
phuric acid, water, and chloride of sodium (previously heated to redness). 

(6.) In commerce.— Manufacturers of hydrochloric acid generally em- 
; Fig: 40. ploy an iron or 

stoneware pot 

set in brickwork 

over afire-place, 

with a_ stone- 

Sere ware head luted 

pe aaa = to it, and con- 

nected with a 

row of double- 

necked bottles, 

made of the 

same material, 

and _ furnished 

with stop-cocks 

of earthenware. 

The last bottle 
is supplied with a safety tube, dipping into a vessel of water (fig. 40). 

Since the manufacture of carbonate of soda from the sulphate of soda, 
and the consequent necessity of obtaining the latter salt in large quan- 

tities, another mode of making hydrochloric acid has been adopted. It 
consists in using a semi-cylindrical vessel for the retort: the upper or flat 
surface of which is made of stone, while the curved portion exposed to 
the fire is formed of iron. The chloride of sodium is introduced at one 
end, which is then closed by an iron plate, perforated to allow the 
introduction of the leg of a curved leaden funnel, through which strong 
sulphuric acid is poured. The funnel is then removed, and the aperture 

‘closed. Heat being applied, the hydrochloric acid gas is developed, and 
is conveyed by a pipe into a double-necked stoneware bottle, half filled 
with water, and connected with a row of similar bottles, likewise contain- 
ing water. The gas dissolves in the water, which, when saturated, con- 
stitutes the common yellow hydrochloric acid of commerce, which is 
coloured by iron. By a second distillation, at a low heat, a liquid nearly 
colourless is obtained, which is sold as pure hydrochloric acid. 

The theory of the above process is precisely that already explained 
in the manufacture of hydrochloric acid gas. The salt is dried, to 
expel any water which may be mechanically lodged between the | 
plates of the crystal, and to obtain uniform weights. The Edinburgh 
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Apparatus for making Hydrochloric Acid. 
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College order the chloride to be heated to redness, to decompose any 
nitrate which which may be present ; and, in order to insure the complete 
decomposition of the salt, employ a large excess of sulphuric acid, so 
that the residual salt is the bisulphate of soda. 

PROPERTIES.— Pure liquid hydrochloric acid is colourless, evolves acid — 
fumes in the air, and possesses the usual characteristics of a strong acid. 
It has the odour and taste of the gaseous acid. Its specific gravity 
varies with its strength. That of the London Pharmacopeeia is 1:16. It 
is decomposed by some of the metals (as zinc and iron), hydrogen gas 
being evolved, while a chloride is formed in solution. It is decomposed 
by those oxyacids which contain five atoms of oxygen—namely, nitric, 
chloric, iodic, and bromic acids: the oxygen of these acids unites with 
the hydrogen of the hydrochloric acid to form water. It combines with 
ammonia, as well as with the vegetable alkalies, to form a class of salts 
called hydrochlorates or muriates. When it acts on a metallic oxide, 
water and a chloride are generated. 

CHARACTERISTICS.—A_ solution of nitrate of silver causes, with 
hydrochloric acid, a precipitate of the chloride of silver. This precipi- 
tate is known to be the chloride by its whiteness, its clotty or curdy 
appearance, its blackening by exposure to light, its insolubility in nitric 
acid, its solubility in ammonia, and by its fusibility (see p. 105). When 
pure, hydrochloric acid neither dissolves leaf gold, nor destroys the colour 
of sulphate of indigo. The addition of a few drops of nitric acid readily 
enables it to dissolve gold. A rod dipped in a solution of caustic 
ammonia produces white fumes when brought near strong liquid hydro- 
chloric acid. 

ComposiTion.—At the temperature of 40° F. water absorbs 480 times 
its bulk of hydrochloric acid gas, and forms a solution, having a specific 
gravity of 12109 (Sir H. Davy’s Elements of Chemical Philosophy, 
p- 252). Prepared according to the London Pharmacopeeia, liquid 
hydrochloric acid has a sp. gr. of 1:16, and contains about a third of its 
weight of hydrochloric acid gas. | 


Sp. gr. of liquid acid. Hydrochloric acid gas Authority. 
in 100 of liquid. 

1:16 wpugieiile -guace'lte. Aare tel pws eee ay bal’ te Atha stes's hi) a4 eva Berane 
TIO) oe pe he EE NN ue OO Ie Pas 8? es oe Pen eee 
LT G2Os OPN S FEO Ge halts Yat ig AMR dee wep ak ee Le eee eee 
Ia 2 2 NO er TA Umbro dl" Bieta he ha TDA Dah 
MTGE is iil es Ab eke sa YASIR ane mar tess be om 
LOG Maer: (iene 30'840 


100 grains of liquid hydrochloric acid sp. gr. 1:16 should saturate 132 
grains of crystallized carbonate of soda. A better substance for ascer- 
taining the strength of the acid is pure Carrara marble (carbonate of 
lime): every 50 grains dissolved indicates 37 grains of real hydrochloric 
acid. 

The Acidum hydrochloricum dilutum of the London Pharmacopeeia is 
composed of four fluid ounces of the strong liquid hydrochloric acid, and 
twelve fluid ounces of water. One fluidrachm of it saturates very nearly 
32 grains of crystallized carbonate of soda (Phillips,. Translation of the 
Pharmacopeia). 

Impuritizs.—The ordinary impurities of the common liquid hydro- 
chloric acid of the shops are perchloride of iron, sometimes a little free — 
chlorine, and occasionally a little sulphuric acid. Dr. T. Thomson 
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suspects that bromine may be present, partly because this substance has 
been found in common salt, and partly because a small quantity of this 
substance gives a yellow colour to pure hydrochloric acid. 

The presence of tvon is shewn by saturating the acid with carbonate 
of soda, and then applying tincture of nutgalls, which produces a black 
tint. Another mode is to supersaturate the liquid with ammonia or its 
sesquicarbonate, by which the red or sesquioxide of iron will be pre- 
cipitated. 

If the liquid acid contain either free chlorine (or bromine) it will pos- 
sess the power of dissolving leaf-gold, or even of decolourizing a small 

quantity of sulphate of indigo. A solution of protochloride of tin pro- 
duces a purplish colour with a solution of gold. 

Sulphuric acid (free or combined) may be detected by adding to the 
suspected acid a solution of chloride of barium: if sulphuric acid be 
present, a heavy white precipitate of sulphate of baryta is procured, 
which is insoluble in both acids and alkalies. In applying this test the 
suspected acid should be previously diluted with five or six times its 
volume of water; otherwise a fallacy may arise from the crystallization 
of the chloride of barium. 

PHYSIOLOGICAL EFFECTS.—(a.) On dead animal matter.—Very dilute 
hydrochloric acid, mixed with dried mucous membrane, has the pro- 
perty of dissolving various animal substances (as coagulated albumen, 
fibrin of the blood, boiled meat, &c.), and of effecting a kind of artificial 
digestion of them, somewhat analogous to the natural digestive process— 

(Muller, Elements of Physiology, p. 544). 

 (6.) On living animals.—The effects of liquid hydrochloric acid on 
living animals (horses and dogs) have been investigated by Sproegel, 
Courton, Viborg (Wibmer, die Wirkung der Arzneimittel und Gifte), and 
by Orfila (Tozxicologie Générale). Thrown into the veins it coagulates 
the blood, and causes speedy death. Small quantities, however, may be 
injected without giving rise to fatal results. Thus Viborg found that a 
horse recovered in three hours from the effects of a drachm of the acid 
diluted with two ounces of water, thrown into a vein. Administered 
by the stomach to dogs, the undiluted acid acts as a powerful caustic 
poison. Exhalations of the acid vapours take place through the mouth 
and nostrils, and death is generally preceded by violent convulsions. 

(c.) On man.—Properly diluted, and administered in small but repeated 
doses, hydrochloric acid produces the usual effects of a mineral acid 
before described (pp. 80, 81, and 84): hence it is tonic, refrigerant, and 
diuretic. It usually causes a sensation of warmth in the stomach, relaxes 
the bowels, and increases the frequency of the pulse. Larger doses 
are said to have excited giddiness and a slight degree of intoxication or 
stupor. In a concentrated form it operates as a powerfully caustic poison. 
The only recorded case of poisoning by it (in the human subject) with 
which I am acquainted, is that mentioned by Orfila (Towicolog. Générale). 
The particular nature of the chemical changes effected by it in the organic 
tissues with which it comes in contact, is not so well understood as in 
the case of sulphuric or nitric acid. Its chemical action is less energetic 
than either of the acids just mentioned. 

Usrs—(a.) Internal or remote.—Hydrochloric acid has been employed 
in those diseases formerly supposed to be connected with a putrescent 
condition of the fluids; as the so-called putrid and petechial fevers, 
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malignant scarlatina, and ulcerated sore throat. It is usually adminis- 
tered, in these cases, in conjunction with the vegetable tonics; as cin- 
chona or quassia. We frequently employ it to counteract phosphatic 
deposits in the urine. After a copious evacuation, it is, according to Dr. 
Paris,-the most efficacious remedy for preventing the generation: of 
worms ; for which purpose the infusion of quassia, stronger than that of 
the Pharmacopeeia, is the best vehicle. It has been employed with bene- 
fit in some forms of dyspepsia. Two facts give a remarkable interest to 
the employment of this acid in dyspeptic complaints ; namely, that it is 
a constituent of the healthy gastric juice; and, secondly, when mixed 
with mucus, it has a solvent or digestive power in the case of various 
articles of food, as before mentioned. Lastly, hydrochloric acid has 
been used in scrofulous and venereal affections, in hepatic disorders, &c. 

(6.) Hxternal.—In the concentrated form it is emploved as a caustic to 
destroy warts, and as an application in sloughing phagedena, though for 
the latter purpose it is inferior to nitric acid. Properly diluted it forms 
a serviceable gargle in ulceration of the mouth and throat. The objec- 
tion to its use as a gargle is its powerful action on the teeth: to obviate 
this as much as possible, the mouth is to be carefully rinsed each time 
after using the gargle. It is sometimes applied to ulcers of the throat 
by means of a sponge. Water acidulated with this acid has been 
applied to frostbitten parts, to chilblains, &c. An injection composed 
of from 8 to 12 drops of the acid to three or four ounces of water, has 
been employed as an injection in gonorrhea. 

ADMINISTRATION.—Itis given, properly diluted, in doses of from five to 
fifteen or twenty minims. The diluted acid of the Pharmacopeia may 
be administered in doses of from half a fluidrachm to one fluidrachm. 


~The most agreeable mode of exhibiting it is in the infusion of roses, 


using the hydrochloric instead of sulphuric acid. 

ANTIDOTES.—In a case of poisoning by this acid, the antidotes are 
chalk, whiting, magnesia or its carbonate, and soap; and in the absence of 
these, oil, the bicarbonated alkalies, milk, white of egg, or demulcents of - 
any kind. Of course the gastro-enteritis 1s to be combated in the 
usual way. 


ORDER 6.—NITROGEN, AND ITS COMPOUNDS WITHOXYGEN AND 
HYDROGEN. 
Nitroge’ nium.—wWNi'trogen. 

History and SynonyMEs.—This gas was first recognised by Dr. . 
Rutherford, in 1772. He termed it mephitic air. Priestley called it 
phlogisticated air. Lavoisier, a’zote (azo'tum). Cavendish, finding it to 
be a constituent of nitric acid, gave it the name it now usually bears 
(nitrogen). 

Natura. History.—It is found in both kingdoms of nature. 

(a.) In the inorganized kingdom.—It has not hitherto been found in 
non-fossiliferous rocks. It is a constituent of coal, of nitrates, of ammo- 
niacal salts, and of some mineral waters. It forms 79 or 80 per cent. of | 
the atmosphere. 

(0.) In the organized kingdom.—It is a constituent of various vegetable 
principles, as the organic alkalies, gluten, and indigo blue; and is par-. 
ticularly abundant in the families Crucifere and Fungi. It enters into 
the composition of most animal substances, as albumen, fibrin, gelatine, 
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sll urea, uric acid, &c. It is found in the swimming bladders of 
shes. 

PREPARATION.-—The readiest method of procuring nitrogen is to burn 
a piece of phosphorus in a confined portion of atmospheric air. The 
phosphorus combines with the oxygen of the air and forms metaphospho- 
ric acid. ‘The residual gas after being thoroughly washed is nearly pure 
nitrogen. | 

PROPERTIES.—It is a colourless, odourless, tasteless gas; neither com- 
bustible nor a supporter of combustion. It neither reddens 
litmus, nor whitens lime water. Its sp. gr. is 0°9722. It is 
very slightly absorbed by water. Its equivalent by weight is 14, 
by volume 1. 

CHARACTERISTICS.—Nitrogen is usually distinguished by its negative 
properties just described. The only positive test for it is combining it 
with oxygen to form nitric acid. This may be effected in two ways; 
either by electrifying a mixture of nitrogen and oxygen, or by burning 
a stream of hydrogen in a mixture of oxygen and nitrogen. The nitric 
acid thus produced reddens litmus, and when absorbed by potash may be 
recognised by the tests hereafter to be mentioned. (See Mitric Acid.) 

PHYSIOLOGICAL EFFECTS.—The effects of nitrogen gas on vegetables 
and animals are analogous to those of hydrogen before mentioned 
(p. 126). Thus, when inspired, it acts as. an asphyxiating agent, by ex- 
cluding oxygen ; when injected into the blood it acts mechanically only. 
It is an essential constituent of the air employed in respiration. 

Usrs.—It has been mixed with atmospheric air, and inspired in cer- 
tain pulmonary affections, with the view of diminishing the stimulant 
influence of the oxygen, and thereby of acting as a sedative. (Dict. Mat. 


Med.) 


Nitroge'nit Protox'ydum.—Protox'ide of Ni'trogen. 


History AND SynoNyMES.—This gas was discovered by Dr. Priestley 
in 1776. He termed it dephlogisticated nitrous air. Sir H. Davy, in 
his “ Researches” on it, calls it nitrous oxide. Its common name is 
laughing gas. 

NatTuraL History.— This compound is always an artificial pro- 
duction. 

PREPARATION.—It is obtained by heating nitrate of ammonia in a 
glass retort. Every equivalent or 71 parts of the salt are resolved into 
three equivalents or 27 parts of water, and two equivalents or 44 parts of 


protoxide. 
INGREDIENTS USED. PRODUCTS. 
1 eq. Nitr. 14 —————=> 2eq. Protox. Nitr. 44 
leq. Nitrate § leq. Nitr®. A%.54 3c Oxyg. 16 ————""_ 
Amm. 71 3eq. Oxyg. 24 
bi eq. Amm. . 17 i a DIRS 94 yi) Ark ROLL. 43 
DOs KAVOLs ik peer Pra ee 3eq. Water... 27 


Properties.—At ordinary temperatures and pressure it is a colourless 
gas, with a faint not disagreeable odour, and a sweetish taste. It is not 
combustible, but is a powerful supporter of combustion, almost rivalling 
in this respect oxygen gas. Protoxide of nitrogen does not affect vege- 
table colours. It undergoes no change of colour or of volume when 
mixed with either oxygen or the binoxide of nitrogen. 


a 
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Its equivalent, by weight, is 22, by volume 1. Its sp. gr. 
Prot: Gitr,| according to Dr. T. Thomson, is 15277. When subjected to 
=22 | a pressure of 50 atmospheres, at 45° F., it is condensed into a 
limpid colourless liquid. 
CHARACTERISTICS.—The only gas with which itis possible to confound 
it, is oxygen, with which it agrees in being colourless, not combustible, 
Before combustion. After combustion. but a powerful supporter of combustion, 
ca re-inflaming a glowing match. It may 
andieq. be readily distinguished by mixing it 
ater—9. . x 
with an equal volume of hydrogen, and 
exploding it by the electric spark, by 
which we obtain one volume of nitrogen and an equivalent or 9 parts of 
water. 
ComPosITIon.—It consists of one equivalent or 14 parts of nitrogen, 
and one equivalent or 8 parts of oxygen ; or, by measure, a volume of ni- 
trogen and half a volume of oxygen condensed into the space of a volume. 


1 eq. 
Nitrog. 
= 14 


Eq. Kq.Wt. Per Cent. Davy. Vol. Sp. gr. 
Nitrogen... .. pee 14. 686... boo, | Nitcopen was... 0) ee one 
Oxygen ..... Ps Br. 364". Bee | Oxyeen ean. 2) 8) oe 
Protoxide Nitrogen] ..-. . 22... .100°0 ... 10°0 | Protox. Nitrogengasl .. 15277 


PHYSIOLOGICAL EFFECTS. (a.) On vegetables.—Germinating seeds (peas) 
when watered with a solution of this gas seemed unaffected by it. Plants 
introduced into vessels filled with the gas mostly faded in about three 
days, and died shortly after. (Davy’s Researches.) But Drs. Turner and 
Christison did not find that it was injurious to vegetation. (Christison, 
On Poisons, p. 756). a 

(b.) On animals.—The effects of this gas on insects, annelides, mol- 
lusca, amphibials, birds, and mammals, were examined by Sir H. Davy. 
On allit acted asa positive poison. Itproduced“ peculiar changes in their 
blood and in their organs, first connected with increased living action ; 
but terminating in death.” (Davy, p. 449). Slowly injected into the 
veins of animals, considerable quantities were found by Nysten to pro- 
duce slight staggering only ; larger quantities produced the same disor- 
der of the nervous system noticed when the gas is respired. (Recherches, 
p- 77 and 78). 

(c.) On man.— When inhaled its effects on the nervous system are most 
remarkable: I have administered this gas to about one hundred persons, 
and have observed that after the respiration of it from a bladder for a few 
seconds, it usually causes frequent and deep inspirations, blueness of the 
lips and countenance, an indisposition to part with the inhaling tube, 
and a temporary delirium, which subsides in the course of three or four 
minutes. ‘The sensations are usually pleasing. The delirium manifests 
itself differently in different individuals, as in some by dancing, in others 
by fighting, &c. In some few cases I have seen stupor produced. Sing- 
ing in the ears, giddiness, and tingling sensations in the hands and feet, 
are sometimes experienced. 

Usrs.—It has been employed in some few cases only of disease. Bed- 
does used it in paralysis with benefit ; but found it injurious to the hyste- 
rical and exquisitely sensible. (Davy’s Researches, p. 542).° In a remark- 
able case of spasmodic asthma, related by Mr. Curtis (Lancet, vol. ii. for 
1828 and 1829), it acted beneficially. In a second case it also gave relief. 
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Ac'idum Ni'tricum.—Ni'tric Acid. 


History anp SynonyMEs.—This acid was known in the seventh cen- 
tury to Geber, who termed it solutive water, (Of the Invention of Verity, 
ch. xxi. and xxiii.) The nature of its constituents was shown by Caven- 
dish in 1785, and their proportions were subsequently determined by 
Davy, Gay-Lussac, and Thomson. It has been known by various names, 
as Glauber’s spirit of nitre, and aquafortis. 

NaTuraL History.—It is found in both kingdoms of nature. 

(a.) In the inorganized kingdom.—Combined with potash, soda, lime, 
or magnesia, it is found on the surface of the earth in various parts of the 
world. The nitrates have been found in some few mineral waters. Thus 
there is a district of Hungary, between the Carpathians and the Drave, 
where all the springs, for the space of about 300 miles, contain a-small 
quantity of the nitrate of potash (Gairdner, on Mineral Springs, p- 20). 

(0.) In the organized kingdom.—Nitrate of lime has been found in 
Borago officinalis, Urtica dioica, Helianthus annuus, and Parietaria offici- 
nalis. Nitrate of potash has been detected in the roots of Cissampelos 
Pareira, and Geum urbanum; in the juice of Chelidonium majus; in Apium 
graveolens ; and sometimes in the root of Beta vulgaris when advanced in 
age. ‘The same salt is also found in the flowers of Verbascum, in the 
thizome of Zingiber officinale, in the fruit of Areca Catechu, in the tuber- 
cle of Cyperus esculentus, in Agaricus acris, and A. edulis (Decandolle, 
Physiol. Végét. t. 1°. pp. 383, 387, and 403). 

Preparation. (a.) In the Pharmacopeia.—In the London Pharmaco- 
peia we are directed to mix in a glass retort two pounds of. dried nitrate 
of potash with an equal weight of strong liquid sulphuric acid, and to 
distil the nitric acid in a sand bath. Mr. Phillips (Translation of the 
Pharmacopeia) says that this process yields nitric acid of sp. gr. 1:5033 
to 1°504. ' 

The explanation of the changes which take place is somewhat modi- 
fied by the strength of the sulphuric acid employed. According to Mr. 
Phillips, the acid usually met with has a sp. gr. of 1°8483: I have found 
it generally somewhat below this. The acid alluded to by Mr. Phillips 
is composed, according to the same authority, very nearly of four equi- 
valents or 160 parts of dry sulphuric acid, and five equivalents or 45 
parts of water. These quantities re-act on two equivalents or 204 parts 
of nitrate of potash, and produce two equivalents or 135 parts of strong 
liquid nitric acid (sesquihydrate), and one equivalent or 274 parts of the 
hydrated bisulphate of potash. 


_ INGREDIENTS USED. PRODUCTS. 


2eq, Nitr'e, Poth. . 204 2 a aie ee a ee tages 2 eet ties Nitric Acid 135 


4 eq.Liq’.Sulp*.Acid 205 32 eq. Water... 27 


(Sp. gr. 1°8433) 2eq. Water... 18 wee 


4 eq. Sulph*. Acid 160 —-----———===>. 2 Hydrated Sulphate Potash 274 


Instead of the glass retort directed in the Pharmacopeia, manufacturers 
generally employ an iron or stone-ware pot, with a stone-ware head, 
which is connected with a row of double-necked stone-ware bottles. 
(See fig. 41, p. 158). 

(0.) For commercial purposes.—The ordinary nitrous and nitric acids 
of commerce are prepared in an iron cylinder set in brickwork over a 
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fire-place (fig. 41). 168Ibs. of nitrate of potash are introduced at one 
Fic. 41. is 


sak 
Nitrie Acid Apparatus. 


end of the cylinder, which is afterwards closed by a circular disk of iron 
perforated to allow of the introduction of a leaden funnel, through which 
are poured 93lbs. of strong sulphuric acid (sp. gr. 1°845). The funnel s 
then removed, the aperture closed, and heat applied. The vapours are 
conveyed into a row of five or six bottles of stone-ware filled to about 
one-sixth of their capacity with water. The acid obtained by this pro- 
cess is brown and fuming, and has a sp. gr. of 1°45. It is called in com- 
merce nitrous acid, or fuming nitric acid. To render it colourless it is 
heated in a glass retort, placed in a sand bath: the vapour which 
escapes is passed through two stone-ware bottles to save any acid that 
may be expelled, and is subsequently conveyed into a chimney - 
(fig. 42). The colourless acid remaining in the retort has a _ sp. 
. gr. of about 1°44, and con- 
stitutes the nitric acid of 
commerce. ‘The residue in 
the iron cylinder is a mix- 
ture of sulphate with a lit- 
tle bisulphate of potash, and 
is Sold as sal enixum. It is 
employed. as a flux, and by 
the alum-makers*. ! 
The quantity of the in- 
eredients employed in the © 
above process is near-— 
ly in the proportion of. 
eight equivalents or 392 
parts of strong sulphuric 
acid, and seven equivalents 
x or 714 parts of nitrate of 
\ = _ potash. Some manufac- 
za Mee turers employ two parts by 
Apparatus for the purification of coloured nitric acid. weight of nitrate of potash | 


Wena: 


OO a 

* For the above information I am indebted to Messrs. White, nitric acid manufac- _ 
turers, Castle Street, Saffron Hill, London, who have kindly permitted me to make 
the above sketches of their apparatus. 


NITRIC ACID. 159 


and one of strong sulphuric acid, or about an equivalent of each of the 
ingredients.. As the water of the sulphuric acid is not sufficient in quan- 
tity to form liquid nitric acid with all the acid set free from the nitrate, 
a part of the nitric acid is decomposed into nitrous acid and oxygen. It 
is the presence of nitrous acid which communicates the red colour to the 
commercial or fuming nitric acid. 

‘The generation of nitrous acid is greatest at the commencement and 
towards the close of the dperation: for at the commencement the excess 
of uncombined sulphuric acid attracts water from the small quantity of 
nitric acid then set free, in consequence of which the latter is resolved 
into nitrous acid and oxygen: about the middle of the process, when the 
quantity of free nitric acid has increased while that of sulphuric acid has 
diminished, the former passes over with water, unchanged: but towards 
the end of the process, owing to the volatilization of the nitric acid, the 
sulphuric acid becomes again predominant, and the red vapours of nitrous 
acid then make their appearance. 

PROPERTIES. — Strong liquid nitric acid is colourless, and has a 
peculiar odour, and an acrid, intensely sour taste. In the air it evolves 
white fumes, formed by the union of the acid vapour with the aqueous 
vapour of the atmosphere ; these fumes redden litmus, and become much 
whiter when mixed with the vapour of ammonia, owing to the formation 
of the nitrate of ammonia. The sp. gr. of the acid prepared according to 
the Pharmacopeeia is 1°5033 to 1504, and Mr. Phillips believes this to 
be the strongest procurable ; but Proust obtained it as high as 1°62, 
Kirwan 1°554, Davy 1°55, Gay-Lussac 1°510, Thenard 1°513. The acid 
sold in the shops as double aquafortis has a sp. gr. of 1:36. Single 
aquafortis is of sp. gr. 1°22. It has a powerful affinity for water, and, 
when mixed with it, heat is evolved. 

Nitric acid is easily deprived of part of its oxygen. Thus exposure to 
solar light causes the evolution of oxygen and the production of nitrous 
acid, which gives the liquid a yellow, orange, or reddish brown colour. 
The acid thus coloured may be rendered colourless by the appli- 
cation of a gentle heat, to drive off the nitrous acid. Several of the 
non-metallic combustibles rapidly decompose nitric acid, as charcoal, 
phosphorus, sugar, alcohol, volatile oils, resins, &c. The acid is unacted 
on by leaf gold, platinum, &c. Some of the metals also act powerfully 
on it, as copper (in the form of turnings) and tin (in the state of foil). A 
little water added to the acid facilitates, in some cases, the action of me- 
tals on it. For an account of the anomalous relations of this acid and 
iron, I must refer the reader to Becquerel’s Traité de l’Electricité, tom. v. 
p- 8. The hydracids (as hydrochloric acid) decompose and are decom- 
posed by nitric acid. 

CHARACTERISTICS.—Nitric acid is known by the following characters : 
it stains the cuticle yellow or orange: mixed with copper filings, effer- 
vescence takes place, owing to the escape of binoxide of nitrogen, and a 
greenish blue solution of nitrate of copper is obtained: the binoxide 
forms ruddy vapours in the air, by uniting with oxygen to form nitrous 
acid gas; and passed into a solution of the protosulphate of iron, forms 

a dark olive-brown coloured liquid, which has a strong affinity foroxygen, 
and has in consequence been employed for analysing atmospheric air: 
but the results obtained by it are uncertain. Morphia, brucia, or com- 
mercial strychnia, communicates a red colour to nitric acid, which is 


é 
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heightened by supersaturating with ammonia: powdered nux vomica 
renders this acid yellow or orange-coloured. If hydrochloric acid be 
added to nitric acid, the mixture acquires the power of dissolving leaf 
gold: the presence of gold in solution may be recognized by the proto- 
chloride of iron, which strikes a purple or dark colour. Lastly, saturated 
with pure carbonate (or bicarbonate) of potash, a nitrate of potash 1s 
procured. 
The nitrates are known by the following characters:—they evolve 
oxygen when heated, and deflagrate when thrown on a red-hot 
6. 43. cinder or charcoal; when heated with sulphuric 
acid they disengage nitric acid, which may be 
recognized by its action on morphia, brucia, or 
commercial strychnia; lastly, when mixed with sul- 
phuric acid and copper turnings, they generate 


J b by its blackening a solution of protoxide of iron. 
This last-mentioned property enables us to recognize 
very minute portions of the nitrates. The mixture of 


be put into the test-tube (fig. 43 a.): adapt, by 
means of a cork, a small curved glass tube, con- 
taining at the bend (J) a drop or two of the solu- 
tion of the protosulphate of iron; apply heat to 
the mixture in the test-tube, and in a few mi- 
nutes the ferruginous solution becomes brown or 
blackish. 

ComposiT1Ion.—Anhydrous or dry nitric acid, such as we find it in 
some nitrates, has the following composition by weight: 


Eq. Eq. Wt. Per Cent. Lavoisier. Cavendish. Berzelius. Davy. 


Nitrogen 4, 0, Fe) s'". Make = ete oe BS OSs tee es tis ce yanks yi Ware Mermmeiey) ete ANA 
Oxygenisy > 2s" Di. « [aeten et ah fed aferne FAD cee BON Lis Sin 7 Gite oe hie a ee 
Nitric Acid. s .t6.6 2... 54... 100. 2... 100 eis. 5 100) eet 0 eer 


Its composition by volume is, one volume of nitrogen gas and two 
Aeqoave) and a half volumes of oxygen gas. The degree of 
condensation, however, is not known, as uncombined 
xy} anhydrous nitric acid has not yet been procured. 


8 | " 
1 eq.Oxyg.| 
=sg |} 


sition is as follows: 


water. According to Mr. Phillips, when the specific 


Kq. Eq. Wt. Per Cent. 
Dry or Anhydrous Nitric Acid .......0... Resi MOSS Tee FS OA). he 80. | 
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100 grains of this acid will saturate about 217 grains of carbonate 
of soda. 

The dilute nitric acid of the London Pharmacopeia is prepared: by 
mixing a fluid ounce of the strong liquid nitric acid with nine fluid 
ounces of distilled water. Its sp. gr. is 1:080. 100 grains saturate 


binoxide of nitrogen, which is readily recognized. 


the nitrate, copper filings, and sulphuric acid is to — 


Liquid nitric acid is composed of nitric acid and — 


gravity of the liquid is 15033 to 1°504, the compo- 
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about $1 grains of crystallized carbonate of soda. The following is its 
composition :— 


Dry or Anhydrous Nitric Acid .... 11°44 Strong Liquid Nitric Acid (sesquihydrate).. 14°3, 
o°7. 


9 albu GR OM Rg ati i ak a er ma leas SAG WROD OMe) eal tedeten tena Mec Te. 85°7. 
Dilute Nitric Acid. .......02.2. LOO OO Had hk Oe aE eR aE ae 100°0 


Impuritirs.—The presence of nitrous acid is known by the colour. 
To detect chlorine or the chlorides, dilute with distilled water, and apply 
nitrate of silver; a white chloride of silver is precipitated. To recognise: 

sulphuric acid, add a solution of chloride of barium to the diluted acid ; 
a heavy insoluble white sulphate is thrown down. Any fixed impurities 
may be obtained by evaporating the acid by heat. 

PHYSIOLOGICAL EFFECTS.—(a.) On vegetables.—Nitric acid decomposes 
‘the different vegetable tissues to which it may be applied, and gives 
them a yellow colour. Cartan see He 

(3.) On animals.—Orfila found that 26 grains of commercial nitric acid 
injected into the jugular vein, coagulated the blood, and caused death in 
two minutes (Towxicolog. Générale). Viborg threw a drachm of the acid, 
diluted with three drachms of water, into the jugular vein of two horses; 
in two hours they were well: the blood, when drawn, was slightly 
coagulated (Wibmer, die Wirkung, &c.) Introduced into the stomach of 
dogs it disorganizes this viscus, and causes death in a few hours. 

(c.) On man.—On the dead body, M. Tartra has made various experi- 
ments to determine the appearances produced by the action of nitric 
acid. Of course this caustic decomposes the organic textures; but the 
phenomena presented vary according to different circumstances,— as the 
quantity employed, the presence of other substances, &c. 

On the living body, its action of course varies, with the degree of 
concentration or dilution of the acid. In the concentrated form the acid 
acts as a powerfully corrosive poison, which property it derives in part 
from its affinity for water, but more especially from the facility with 
which it gives out oxygen; so that the appearances caused by its action 
on some of the tissues are different from those produced by sulphuric 
acid. ‘Thus the permanent yellow stain which it communicates to the 
cuticle is peculiar to it. Iodine, indeed, stains the skin yellow or brown, 
but a little caustic potash readily removes the stain when recent; whereas 
the yellowish stain produced by nitric acid becomes orange on the addi- 
tion of an alkali or soap. Bromine also stains the skin yellow, but when 
recently produced, the colour may also be removed by potash. The yellow 
or citron stain communicated to the lining membrane of the tongue, 
pharynx, &c. by nitric acid is well shewn in Dr. Roupell’s Llustrations of 

the Effects of Poisons. A preparation, presenting similar appearances, 1s 
preserved in the anatomical museum of the London Hospital. The 
yellow substance produced by the action of nitric acid on fibrine, was 
termed by MM. Fourcroy and Vauquelin the yellow acid: the same sub- 
Stance is probably produced by the application of nitric acid to other 
animal principles. This yellow substance is bitter, and 1s said by 
Berzelius to consist of yellow, altered fibrin, combined with nitric acid 
and with malic acid, formed by the action of some nitric acid on thie 
fibrin, Nitric, like sulphuric acid, also chars the animal tissues, and 
thus, after the ingestion of it, the stomach is sometimes found blackened, 
; M 
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as if sulphuric acid had been swallowed. The symptoms are analogous 
to those produced by sulphuric acid (see Sulphuric Acid). The yellow, 
citron, or orange spots, sometimes observed on the lips, chin, or head, 
will, when present, at once indicate the kind of acid swallowed. Some- 
times the binoxide of nitrogen is evolved by the mouth. 

Properly diluted, nitric acid produces effects similar to those of the 
other dilute acids (see pp. 81 and 84: also Hydrochloric and Sulphuric 
Acids). It is said, however, to act less evidently as a tonic, and to be 
more apt to disagree with the stomach, so that it cannot be employed for 
so long a period. In some cases it has excited ptyalism, and from this 


circumstance, as well as from the occasional benefit derived from its use in. 


the venereal disease, it has by some writers been compared, in its operation, 
to mercury; a comparison founded rather on theoretical than practical 
considerations. 

Usrs.—(a.) Internal.—As nitric acid produces certain effects, in 
common with other mineral acids, it may be used as a substitute for the 
latter in various diseases. Thus, it is administered in conjunction with 
the bitter infusions, in those conditions admitting of, or requiring, the use 
of tonics. Properly diluted, it is employed as a refrigerant in febrile 
disorders. In lithiasis, attended with phosphatic deposits in the urine, 
it may be used instead of the sulphuric or hydrochloric acid. In some 
obstinate cutaneous diseases, as impetigo, it is given to the extent of half 
a drachm daily in barley water (Rayer, Treatise on the Diseases of the 
Skin, p. 502). It may be employed also to relieve heartburn. 

In 1793 this acid was used by Mr. Scott, a surgeon at Bombay, as a 
substitute for mercurial preparations, which Girtanner erroneously fancied 
owed their efficacy to the quantity of oxygen which they contained. 
Mr. Scott first tried it in chronic hepatitis, and with considerable suc- 
cess. He then extended its use to venereal diseases, and obtained the 
happiest results from it. 


Subsequently, it has been most extensively employed in the last- | 


mentioned diseasés; but the success attending its use has been very 
variable. That it has been, and is frequently serviceable, no one can 
doubt who reads the immense body of evidence offered in its favour by 
Scott, Kellie, Albers, Prioleau, Rollo, Cruickshank, Beddoes, Ferriar, 


and others. But on the other hand it is equally certain that on very ~ 


many occasions it has been useless. The same remark, indeed, may be 
made of mercury, or of any other remedy: but as an antivenereal medi- 
cine it does not admit of comparison with this metal. However, we 
frequently meet with syphilitic cases in which the employment of 
mercury is either useless or hurtful. Thus it can rarely be employed 
with advantage in scrofulous subjects; or in persons whose idiosyn- 
crasies render them peculiarly susceptible to the influence of this metal ; 
and in sloughing sores it is inadmissible. Now these are the cases in 


which nitric acid may be employed with benefit ; and I believe the best 


mode of administering it is in conjunction with the compound decoction 
of sarsaparilla. | 


For further information respecting its employment, I must refer to the | 


works of Holst (De Acidi Nitrict usu Medico Dissertatio, Christiane 
1818) and Mr. Samuel Cooper (Dict. of Practical Surgery). 


(b.) External.-In the concentrated state, nitric acid has been em- 


ployed as a powerful caustic to destroy warts, and as an application to — 


at 


‘ ~ 


| 
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patts bitten by rabid animals or venomous serpents, to phagedenic 
ulcers, &c. In order to confine the acid to the spot intended to be acted 
on, the neighbouring parts may be previously smeared with some resinous 
ointment. In sloughing phagedena the application of strong nitric acid, 
as recommended by Mr. Welbank (Medico-Chirurg. Trans. vol. Xi.) is. 
attended with the most successful results, as I have on several occasions 
witnessed. The best mode of applying it is by a piece of lint tied round. 
a small stick or skewer. When the slough is very thick, it is sometimes 
necessary to remove part of it with a pair of scissors, in order to enable 
the acid to come in contact with the living surface. : 

Largely diluted (as 50 or 60 drops of the strong acid to a pint or quart 
of water) it is recommended by Sir Astley Cooper as a wash for slough- 
ing and other ill-conditioned sores. 

In the form of ointment (Unguentum acidi nitrici, Ph. Dub.) it is used 
in various skin diseases, especially porrigo and scabies, and as an 
application to syphilitic sores. 

Nitric acid vapour has been employed to destroy contagion, but it is 
probably inferior to chlorine. It was first introduced for this purpose by 
Dr. Carmichael Smyth (to whom Parliament granted a reward of £5000): 
hence these fumigations have beentermed Fumigationes nitrice Smythiane. 
The vapour is readily developed by pouring one part of oil of vitriol over 
two parts of nitrate of potash in a saucer placed on heated sand. 

ADMINISTRATION.—Strong nitric acidmay be administered, in some mild 
diluent, in doses of from five to ten minims, three or four times daily. The. 
dilute nitric acid may be given to the extent of thirty or forty minims. 

The Unguentum acidi nitrici, Ph. Dub., also called pommade d’ Alyon, or 
onygenized fat, is prepared by adding 53 fluidrachms of nitric acid to a 
mixture of one pound of olive oil, and four ounces of prepared hog’s-lard. , 
Binoxide of nitrogen is evolved, showing that the nitric acid is de- 
composed. Part of the fatty matter is oxidized, and a portion is 
converted into elatdine (see Unguentum hydrargyri nitratis). This 
oimtment has a firm consistence and a yellow colour. It is more effica- 
cious when recently prepared. 

ANTIDOTES.—Poisoning by nitric acid requires precisely the same 
treatment as that by sulphuric acid. (See Sulphuric Acid). 


Acidum Ni'tro-hydrochlor'icum.—Ni'tro-hydrochlor'ic Ac‘id. | 

History anp SynonymEs.—This liquid was known to Geber (Invention 

of Verity, ch. xxiii.). It was formerly called aqua regia, or nitro-muriatic 
acid. Its nature was first explained by Davy. 

PREPARATION. —It is readily prepared, according to the Dublin 
Pharmacopceeia, by mixing 2 parts, by measure, of hydrochloric acid with . 
I part, by measure, of nitric acid. In the arts, however, hydrochlorate of 
ammonia, or common salt, is often substituted for hydrochloric acid; or 
nitrate of potash for the nitric acid. By the re-action of one equivalent 
or 04 parts of nitric acid on one equivalent or 87 parts of hydrochloric 
cid, we obtain one equivalent or 46 parts of nitrous acid, one equivalent 
x 36 parts of chlorine, and an equivalent or 9 parts of water. 


INGREDIENTS USED. PY Searcy ates: 
fen 1 eq. Chlorine . 36 1 eq. Chlorine. . 
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Proprrties.—It has a yellow colour. Its most remarkable property 1s 
that of dissolving gold and platinum, metals that are insoluble in either 
nitric or hydrochloric acid separately. It should be kept in a cool 
dark place; for heat rapidly expels the chlorine, while light enables it to 
decompose the water and to form hydrochloric acid. 

CHARACTERISTICS.—It is recognised by its colour, by its power of 
dissolving gold, by its precipitating a solution of nitrate of silver; the 
precipitate being insoluble in nitric acid, but soluble in ammonia; by 
the production of two salts, a chloride and a nitrate, when an alkali is 
added to it; and by the evolution of binoxide of nitrogen on the addition 
of copper turnings (see Nitric Acid). 

PuystoLoGicaL Errects.—It is a powerfully corrosive poison, acting 
in a similar manner to nitric acid. 

Usrs.—It has been employed internally in the same cases as nitric 
acid, more especially syphilis, diseases of the liver, and some of the 
exanthemata. Externally it has been used as a bath, either local or 
general, in syphilis and hepatic affections. In India the whole body (the 
head excepted) is immersed, but in this country pediluvia only are 
usually employed, or the body is merely sponged with it. The nééro- 
muriatic bath is preparedin wooden tubs, by adding this acid to water, 
until the latter becomes as acid to the taste as vinegar (from 44 to 6 fluid- 
ounces of the acid to about 8 gallons of water in a deep narrow tub). The 
patient should remain in the bath from 10 to 30 or 40 minutes. It 
excites tingling and prickling of the skin, and is said to affect the gums 
and salivary glands, causing plentiful ptyalism ; indeed, we are told that. 
without the latter effect, every trial is to be regarded as inconclusive. 
In the passage of biliary calculi this bath is said to be remarkably 
effective. 

ADMINISTRATION.-When taken internally the dose is three or four 
drops properly diluted and carefully increased. 

AntipoTE.—Poisoning by this acid is to be treated in the same way as 


that by sulphuric acid. 


Ammo'nia.—Ammo'nia or Ammoni'acal Gas. 


History AND SyNonymus.—Dr. Black, in 1756, first pointed out the 
distinction between ammonia and its carbonate ; and Dr. Prestley (On 
Air, vol. ii. p. 369, 1790) first procured ammonia in a gaseous form. He 
called it alkaline air. It is sometimes termed volatile alkali, and occa- 
sionally azoturetted hydrogen. tat 

NaturaL Hisrory.—Ammonia, free or combined, exists in both king- 
doms of nature. ig 

(a.) In the inorganized kingdom.—Hydrochlorate and sulphate of 
ammonia are met with native usually in the neighbourhood of volcanoes. 
Aluminous sulphate of ammonia (or ammonia-alum) occurs in Bohemia. 
Dr. Marcet detected the hydrochlorate in sea water. This salt has also 
been recognized in mineral waters (Gairdner, On Mineral Springs, p. 15). 
Ammonia exists in many of the native oxides of iron, and in some chaly- 
beate waters (Dict. des Drogues, t. 1. p. 293). 

(b.) In the organized kingdom,.—Ammonia is found in vegetables, in 
small quantities only. In the free state, it is said to exist in several 
plants, as Chenopodium vulvaria, Sorbus aucuparia (Dict. des Drog., 
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p- 293), in the juice of the leaves of satis tinctoria, in the bark of 
Zanthoxylum Clava Herculis, and in Fucus vesiculosus. Combined with 
carbonic acid, it is found in Justicia purpurea ; with nitric acid, in the 
extract of hyoscyamus, distilled water of the lettuce, &c.. In combination 
with different substances, it is found in the root of Helleborus niger, and 
of Nymphea; in the leaves of Aconitum Napellus; in the barks of Cusparia 
Sebrifuga and Simaruba; and in the fruit of Areca Catechu (Decandolle, 
Physiol. Végét. p. 339). Lastly, it is developed during the decomposi- 
tion (spontaneous or artificial) of most vegetable substances which 
‘contain nitrogen, as gluten. 
Ammonia is one of the bases found in the urine of man, where it exists 
in combination with phosphoric, hydrochloric, and uric acids. United 
to the last-mentioned acid, it exists in the excrement of the boa constrictor, 
and of some birds. The hydrochlorate is found in the dung of the camel. 
Ammonia is one of the products of the putrefaction of animal matters. 
PREPARATION.—Ammoniacal gas is obtained by heating a mixture of 2 4 
hydrochlorate of ammonia and quicklime in a glass retort, and collecting“9: 4p 
over mercury. In the absence of a mercurial apparatus, the gas may be 
‘generated in a Florence flask, to the mouth of which a straight glass tube | 
is connected by means of a cork. The bottles which are to be filled t 
with gas are to be inverted over the tube. Me 
In this process, one equivalent or 54 parts of hydrochlorate of am- 
monia are decomposed by one equivalent or 28 parts of lime; and the 
results of the decomposition are one equivalent or 17 parts of ammonia; 
one equivalent or 56 parts of chloride of calcium, and one equivalent or 
9 parts of water. 


INGREDIENTS USED. RESULTS. 
OE vdrochi"?. leg. Ammonia . . 17——____________—_ ] eq. Ammonia . . 17 
} | eed - 5A | 1 The leq. Chlor. 36 : 
ose ee eq. Hydrochli¢. A‘. 37 Hactind 
eq. Hydr.12 0 NN 1 Wat 
“1 eq. Lime gg ) leq. Oxygen... 8--..... ah abanae teste ete 
d- res 1 eq. Calcium. . . 20 leq. Chi?*, Calcium 56 


PROPERTIES.—It is a colourless invisible gas, having a strong and 
well-known odour. It reddens turmeric paper, and changes the colour 
of violet juice to green; but by exposure to the air, or by the applica- 
tion of heat, both the turmeric paper and violet juice are restored to their 
original colour. ‘The sp. gr. of this gas is 0°59. By a pressure of 6°5 
atmospheres, at the temperature of 50°, it is condensed into a colourless, 
transparent liquid. Ammoniacal gas is not a supporter of combustion, 
EP ths combustion, Afterwards, DUt is slightly combustible in the atmo- 
| sphere, and when mixed with air or oxygen 
it forms an explosive mixture. Every two 
volumes of ammoniacal gas require one 
and a half volumes of oxygen for their 


aij wate complete combustion. The results of the 
=f 


=% explosion are, a volume of nitrogen and 


some water. ; 
CHARACTERISTICS.—It is readily recognised by its peculiar odour, its 
action on turmeric paper, and by its forming white fumes with hydro- 
chloric acid or chlorine. Dissolved in water, it communicates a deep 
blue colour to the salts of copper, and throws down a yellow precipitate 
(platino-bichloride of ammonia) with the chloride of platinum. 
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Conia agrees with ammonia in evolving a vapour which reddens 
turmeric paper, and forms white fumes (hydrochlorate of comia) with 
hydrochloric acid gas. 

Composition.—Ammonia is composed of hydrogen and nitrogen, in 
the following proportions :— 


Eq. Eq. Wt. Per Cent. A. Berthollet. Vol. Sp. Gr. 
Nitrogen. 5 1... 14... 8235's. «) B18 1 Nitrogen Bas)... Ly. ay ote 0°97222 
Hydrogen... 3...3... 17°65... 18°87 | Hydrogen gas...3.-.-.-.. 020833 
Ammonia oc. 1 < «17s.» 100-00). . ..100°00. | Ammontacal gasi.2. 25 ncinaee 0°59027 


The annexed diagram illustrates the vo- 
lumes of the constituents of the gas, and 
their degree of condensation when in com- 
bination to form ammoniacal gas. 

PuysioLocicaL Errects.—(a.) On vege- 
tables. — Ammoniacal gas is destructive to 
plants, and changes their green colour to” 
— brown (Decandolle, Physiol. Vég., p. 1344). 

(b.) On animals,—If an animal be immersed in this gas, spasm of the 
glottis is immediately brought on, and death results from asphyxia. 
Nysten, (Recherches, p. 140) injected some of this gas into the veins of a 
dog: the animal cried out, respiration became difficult, and death soon 
took place. Neither gas nor visible lesion was observed in the heart, 
the two ventricles of which contained liquid blood. In another experi- 
~ ment he threw ammoniacal gas into the pleura of a dog: cries, evacuation — 
of urine, and vomiting, immediately followed ; soon afterwards convul- 
sions came on, and continued for several hours ; ultimately they ceased, 
and recovery took place. 

In almost all cases of poisoning in animals, by ammonia, or its car- 
bonate, convulsions are observed, apparently shewing that these sub- 
stances act on the spinal marrow. | 

(c.) On man—Ammonia is a. powerful local irritant. This is proved 
by its pungent odour, and its acrid and hot taste; by its irritating the 
eyes; and, when applied for a sufficient length of time to the skin, by its 
causing vesication. If an attempt be made to inhale it in the pure form, 
spasm of the glottis comes on: when diluted with atmospheric air, it 
srritates the bronchial tubes and larynx, and, unless the quantity be very 
small, brings on inflammation of the lining membrane. Its powerful 
action on the nervous system is best seen in cases of syncope (see dqua 
Ammonia.) 

Usrs.—Ammoniacal gas is rarely employed in medicine. M. Bourguet 
de Béziers used it with success in the case of a child affected with croup, 
to provoke the expulsion of the false membrane. | 

AwtipoTe.—tIn case of the accidental inhalation of strong ammoniacal 
vapour, the patient should immediately inspire the vapour of acetic or 
hydrochloric acid. If bronchial inflammation supervene, of course it is 
to be treated in the usual way. 


Constituents. Eq. Vol. 


A'qua Ammo'nie.— Water of Ammo'nia. 


History anp SyNonyMEs.—The Liquor ammonie of the London Phar- 
macopoeia is, more properly as I conceive, denominated aqua ammonie 
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in the United States and Edinburgh Pharmacopa@ias. In the Dublin 
Pharmacopeeia it is called agua ammonie caustice. It has also been 
termed spiritus salis ammoniaci causticus, cum calce viva paratus. . 

PREPARATION.—(a.) In the London Pharmacopeeia it is prepared from 
ten ounces of hydrochlorate of ammonia, eight ounces of lime, and two 
pints of water. The lime, slacked with water, is to be first put into a 
retort, and then the hydrochlorate of ammonia broken into small pieces : 
the remainder of the water is then to be added, and fifteen fluid ounces 
of the solution of ammonia distilled. 

The theory of the process is the same as that for making ammoniacal gas 
just described. ‘The equivalent proportions of hydrochlorate of ammonia 
and lime are 54 of the first and 28 of the latter. Now it is obvious that 
more lime is employed in the process of the London Pharmacopeeia than is 
theoretically necessary, if the ingredients were pure. Yet in some other 
pharmacopeias the quantity is considerably greater. Thus in that of 
Dublin the proportions are three parts of hydrochlorate, two parts of lime, 
and ten partsof water. Inthe Edinburgh and United States Pharmacope@ias 
the quantities are, a pound of hydrochlorate, a pound and a half of lime, 
a pint (or pound) of distilled water, and nine ounces of distilled water. 
The distilled water is placed in the receiver to absorb the gas. The advan- 
tage contended for by using this great excess of lime is the facility with 
which the ammonia is disengaged: but this is more than compensated in 
the Edinburgh and United States processes by the inconvenient bulk of the 
ingredients. Some excess is of course necessary to allow for impurities. 

(d.) In commerce, the impure sulphate of ammonia is frequently substi- 
tuted for the hydrochlorate. The apparatus employed is an iron cylinder 
connected with the ordinary worm refrigerator, and this with a row of. 
double-necked stone-ware bottles containing water, analogous to those 
described under the head of nitric acid (see Nitric Acid). 

PROPERTIES.—Solution of ammonia is a colourless liquid, having a 
very pungent odour, and a caustic alkaline taste. Its action on turmeric 
paper and violet juice is like that of ammoniacal gas before described. 
It is lighter than water, but its sp. gr. varies with its strength. In the 
shops a very strong solution (called Liquor ammonie fortior) is kept, having 
a sp. gr. 0°880 : itis employed for smelling-bottles. Prepared according 
to the London Pharmacopceeia, the sp. gr. of the water of ammonia is 0°960; 
according to the Dublin, 0:905; according to the United States, 0-944; 
and according to the Edinburgh, 0°939. The quantity of ammoniacal 
gas which water can dissolve varies with the pressure of the atmosphere 
and the temperature of the water. , 

Davy (Elements of Chem. Phil. p. 268) ascertained that at the tempe- 
rature of 50°, under a pressure equal to 29°8 inches, water absorbs about 
670 times its volume of gas, and becomes of sp. gr. 0°875. He drew up 
the following table, shewing the quantity of ammonia in solutions of dif- 
ferent specific gravities :— 


100 parts of Sp. Gr. Of Ammonia. |100 parts of Sp. Gr. Of Ammonia. 
55) ea) | As ea ean contain 32°50 USSR eta Baas ey is! contain 14°53 
OPO es, a iehoas ahelk pies 29°25 ODS TG wu HAG eS. 13°46 
PEAS OE hana dy fo. fay caphape 6 26°00 OOO Tbk wiv sp loay tn) map bol 12°40 
ROMO At ha Ne la Bans sats bite ya) 0 25°37 CeO Eee Bat titel Bis Uac'st stig Init 11°56 
0 on NERS a SS as Rae Pa 22°07 Go rs 7 Oi lip dg Anas agent Sia 10°82 
DESO sir ata) Bide, SEV a te 19°54 EM OHS BASE LSS Ra Ray EF 10°17 
Seth cli. AL abE tis | aichs; te cs 3 Fe 17°52 GEG Das besa es V5 de. cou brie'ys 9°60 
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It appears from the observations of Davy and Dalton that the specific 
gravity of mixtures of liquid ammonia and water is exactly the mean of 
that of the two ingredients. _ 

CompositT1on.—From the above observations the composition of offici- 


nal solutions of ammonia is nearly as follows :— 
Lond. Ph. Dub. Ph. U.S. Ph. Ed. Ph. Liq.am. fort. 


(sp. gr.0°960) (sp. gr. 0°950) (sp. gr. 0°944) (sp. gr. 0°939) {sp.gr.0°880) 
Ammoniacal gas. 10...... i eae eS oe. 1578.5 begat ens 30°5 
CE ee eee A {UBB SA ORE, >." B77 | olin tips Waaes Bite atin s Ne Loe 42 we eit uetre 69°5 
Worse op oe eee ee eee 
Liguor Ammonie 100...... 10020 te Te 100°0. 22... 100°0 | 2.) 6% 100°0 


CHARACTERISTICS.— (See Ammoniacal Gas). 

Impuritizs.—Liquor ammoniz frequently contains traces of the car- 
bonate of ammonia which may be detected by lime-water, or by a solu- 
tion of the chloride of calcium, either of which occasions a white preci- 
pitate of the carbonate of lime. When a portion of the liquid has been 
neutralized by pure nitric acid, it ought not to cause a precipitate by the 
addition of the nitrate of silver, of oxalic acid, or of sesquicarbonate of 
ammonia: for the first would indicate the presence of hydrochloric acid, 
or chlorine ; the second, of lime ; the third of lime, or other earthy matter. 

INCOMPATIBLES.—It is hardly necessary to say that all acids are 
incompatible with ammonia. With the exception of the salts of 
potash, soda, lithia, lime, baryta, and strontia, ammonia decomposes 
most of the metallic salts. ) 

PuysiotocicaL Errects.—(a.) On vegetables—The effects of ammo- 
nia on plants have been before noticed. 

(b.) On animals.—Orfila injected sixty grains of liquor ammoniz into 
the jugular vein of a strong dog: tetanic stiffness immediately came on, 
the urine passed involuntarily, and the animal became agitated by 
convulsions: death took place in ten minutes. The body was imme- 
diately opened, when the contractile power of the muscles was found 
extinct. In-another experiment, thirty-six grains of concentrated solu- 
tion of ammonia were introduced into the stomach, and the cesophagus 
tied: in five minutes the animal appeared insensible, but in a few mo- 
ments after was able to walk when placed on his feet; the inspirations 
were deep, and his posterior extremities trembled. In twenty hours he 
was insensible, and in twenty-three hours died. On dissection the 
mucous membrane of the stomach was found red in some places. These 
experiments show the effects of large doses of this solution on the ner- 
vous system. The first experiment agrees in its results (that is, in 
causing tetanic convulsions) with that made by Nysten, and which has 


been before mentioned, of throwing ammoniacal gas into the cavity of the | 
pleura. From the convulsions it may be inferred that in these instances : 


the (grey matter of the) spinal marrow was specifically affected. | 

(c.) On man. a. Local effects—In the concentrated form the local 
action of liquor ammoniz is exceedingly energetic. Applied to the skin 
it causes pain, redness, vesication, and destruction of the part; thus 
acting first.as a rubefacient, then as a vesicant, and lastly as a caustic or 
corrosive. Its emanations are also irritant: when they come in contact 
with the conjunctival membrane, a flow of tears is the result; when 


inhaled, their powerful action on the air-passages is well known. Per-_ 
sons in syncope are observed to be almost immediately raised from a 


a 
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_death-like state, merely by inhaling the vapour of this solution. In cases 
of insensibility it must be emploved with great caution; for, if used 
injudiciously, serious or even fatal consequences may result. Nysten 
(Christison’s Treatise) tells us that a physician, for some years sub- 
ject to epilepsy, was found by his servant in a fit.. In order to rouse his 
master, the latter applied a handkerchief moistened with this solution to 
his nose, so assiduously, that he brought on bronchitis, of which the 
physician died on the third day. In the Edinburgh Medical and Surgi- 
cal Journal, there is the report of the case of a lad whose death 
was produced, or at least hastened, by an attendant applying, “ with such 
unwearied but destructive benevolence,” ammonia to the nose, that suffo- 
cation had almost resulted. Dyspnoa, with severe pain in the throat, 
immediately succeeded, and death took place forty-eight hours after- 
wards. A French physician also suffered ulceration of the mouth, and 
violent pulmonary catarrh, in consequence of the excessive use of ammo- 
nia, given as an antidote for hydrocyanic acid. 

When the solution of ammonia is swallowed in large doses, it acts as 
a powerfully corrosive poison ; but modern well-marked cases in the human 
subject are wanting. However, it is very evident that violent infamma- 
tion of all that part of the alimentary canal with which the poison may be 
in contact, would be the result, and that if much be taken, decomposition 
of the part might be expected. When swallowed in avery dilute form, 
and in small quantity, the local phenomena are not very marked, and the 
effect of the substance is then seen in the affection of the general system. 

The chemical action of ammonia on the tissues is analogous to that of 
potash, hereafter to be described. 

B. Remote effects——The remote effects may be investigated under two 
heads, according as they are produced by small or large doses. In small 
or therapeutic doses, such as we are accustomed to employ in the treat- 
ment of diseases, ammonia acts as a stimulant, excitant, or calefacient. 
It produces a sensation of warmth in the mouth, throat, and epigastrium, 
frequently attended with eructations. The pulse is soon rendered quicker 
and fuller ; the heat of the skin is sometimes increased, and there is a ten- 
dency to sweating, which, if promoted by the use of warm diluents and 
clothing, frequently terminates in copious perspiration. But the skin is 
not the only secreting organ stimulated to increased exertion ; we observe 
the kidneys produce more urine, and frequently the quantity of bronchial 
mucus is increased. The nervous system is also affected. Wibmer 
(de Wirkung, &c. p. 123) has made several experiments on himself, and 
from them it appears that ammonia affects the head, sometimes causing 
oppression, or a sense of fulness, but no pain. The increased capa- 
bility of muscular exertion, the excitement of the mental functions, and 
the greater facility with which all the functions are executed, are further 
indications of the action of ammonia on the nervous system. The effects 
of large or poisonous doses on the human subject have not been de- 
scribed: but that the nervous system is affected, seems probable from a 

ase mentioned by Plenck, which terminated fatally in four minutes ; 
though the symptoms are not related. 

The modus operandi of ammonia deserves to be noticed. Does this sub- 
tance become absorbed? Iam not acquainted with any facts which 
enable us to decide this question. Even admitting that absorption does 
ake place, it is more likely that the remote effects are of a sympathetic 
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kind, than the result of the absorption. In calculous complaints, ammo- _ 
nia and its carbonate may be used with considerable advantage in those — 
cases where potash and soda are serviceable; from which I think it— 
probable that, like the fixed alkalies, ammonia taken into the stomach — 
is evolved by the kidneys. | 

UsEs.—We resort to a solution of ammonia, properly diluted, on a 
variety of occasions, some only of which can be here noticed. 

1. To neutralize acid—In dyspeptic complaints, accompanied with — 
preternatural acidity of stomach and flatulence, but without imflamma- 
tion, a properly diluted solution of ammonia may be employed with a 
two-fold object—that of neutralizing the free acid, and of stimulating the 
stomach. It must be remembered that the healthy secretions of the 
stomach are of an acid nature, and that the continued use of ammonia, or 
any other alkali, must ultimately be attended with injurious results, more 
especially to the digestive functions. While, therefore, the occasional 
employment of alkalies may be serviceable, their constant or long-con- 
tinued use must ultimately be deleterious. 

Ammonia may, under some circumstances, be employed to neutralize 
acids introduced into the stomach from without, as in poisoning by the 
mineral acids, though chalk and magnesia would be more appropriate, 
being lessirritant. It is a valuable antidote in poisoning by hydrocyanic 
acid. Its beneficial operation has been ascribed to the union of the 
alkali with the acid, thereby forming the hydrocyanate of ammonia ; 
but since it has been found that this salt is highly poisonous, it is 
evident that this explanation is not satisfactory. Some have ascribed 
the activity of the hydrocyanate to its decomposition by the free 
acids of the stomach, and the consequent evolution of free hydro- 
cyanic acid, but the explanation is unsatisfactory. I believe the efficiency 
of ammonia as an antidote to poisoning by hydrocyanic acid, arises from 
its exerting an influence of an opposite nature to that of the poison. In 
poisoning by the oil of bitter almonds, or other agents supposed to con-_ 
tain this acid, ammonia is equally serviceable. ‘The remedy should be 
given by the stomach, if the patient can swallow, and the vapour should 
be cautiously inhaled. | 

2. To produce local irritation, rubefaction, vesication, or destruction of 
the part.—As a local agent, ammonia has been employed in a variety of 
diseases, sometimes as a rubefacient or irritant, sometimes as a vesicant, 
and occasionally as a caustic. Thus it is employed as a rubefacient in 
rheumatic and neuralgic pains, and as a counter-irritant to relieve inter-_ 
nal inflammations. As a local irritant, a weak solution has been injected 
into the vagina and uterus, to excite the catamenial discharge ; but there 
are some objections to its use. Thus, it is a most unpleasant kind of 
remedy, especially to young females ; moreover, the stoppage of this dis- 
charge is in many cases dependent on constitutional or remote causes, 
and, therefore, a topical remedy is not likely to be beneficial. Lavagna | 
employed ten or fifteen drops of the solution diluted with milk, The 
following is Nisato’s formula :— | 

RB Ammon. liquid. gtt.xl.; Decoct. Hordei, unc. viii.; Mucilag. arab. unc. dimid. : 
Misce, et fiant quatuor intra diem injectiones. : 

Sometimes ammonia is employed as a vesicatory; and it has two 
advantages over cantharides—a more speedy operation, and non-affection 
of the urinary organs. It may be employed in the form of ointment or | 
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solution. Asa caustic, the strong solution of ammonia may be some- 
_ times employed with advantage in the bites of rabid animals. 

3. The vapour of the solution of ammonia may be inhaled when we 
wish to make a powerful impression on the nervous system, as in syn- 
cope, or to prevent an attack of epilepsy. To guard against or relieve 
fainting, ammoniacal inhalations are very powerful and useful; their 
instantaneous operation is frequently astonishing. Pinel says he once 
saw an attack of epilepsy prevented by this means. The patient (a 
watchmaker) had intimations of the approaching paroxysm from certain 
feelings, but he found by inhaling the vapour of ammonia it was fre- 
quently prevented. In the case of a confirmed epilepsy, which I was in 
the habit of watching for some years, I think I have also seen analogous 
beneficial effects. I speak doubtfully, because it is so difficult to deter- 
mine, in most cases, the actual approach of the fit. It is deserving of 
especial notice that ammonia is useful in three conditions of system, 
which, though produced by very different causes, present analogous 
symptoms; viz., idiopathic epilepsy—the insensibility and convulsions 
(? epilepsy) produced by loss of blood—and the insensibility and convul- 
sions (? epilepsy) which poisonous doses of hydrocyanic acid give rise to. 

In asphyxia, ammoniacal inhalations have been stron gly recommended 
by Sage, who says that he produced the apparent death of rabbits by 
immersion in water, and recovered them subsequently by the use of 
ammonia. A case is told us of aman who had been submerged in the 
Seine for twenty minutes, and who, when taken out of the water, appeared 
lifeless, yet by the use of ammonia recovered; and a M. Routier, a sur- 
geon of Amiens, is said to have restored a patient in the same way. 
That it may sometimes be of service I can readily believe, but it must be 
employed with great caution. 

4. Ammonia is given internally as a stimulant and sudorific in a variety 
of cases with manifest advantage. In recapitulating these, I must be 
very brief. 

_(a.) In continued fevers which have existed for some time, and where 
all violent action has subsided, and the brain does not appear much dis- 
ordered, ammonia is occasionally of great service. Its diaphoretic action 
should be promoted by diluents and warm clothing. It has an advan- 
tage over opium—that if it does no good, it is less likely to do harm. 

(0.) In intermittent fevers, ammonia is sometimes of advantage given 
during the cold stage to hasten its subsidence. 

(c.) In the exanthemata, when the eruption has receded from the skin, 
and the extremities are cold, ammonia is sometimes of great benefit on 
account of its stimulant and diaphoretic properties. But in many of 
these cases the recession arises from, or is connected with, an inflamma- 
tory condition of the bronchial membrane, for which the usual treatment 
is to be adopted. | 

(d.) In some inflammatory diseases (especially pneumonia and rheu- 
matism) where the violence of the vascular action has been reduced by 
proper evacuations, and where the habit of the patient is unfavourable to 
the loss of blood, ammonia has been serviceable. 

5. In certain affections of the nervous system, ammonia is frequently 
employed with the greatest benefit. Thus it has been used to relieve 
the cerebral disorder of intoxication. In poisoning by those cerebro- 
spinants commonly termed sedatives, such as foxglove, tobacco, and 
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hydrocyanic acid, ammonia is a most valuable agent. This remedy has 
been supposed to possess a specific influence in relieving those disorders 
of the nervous system accompanied with spasmodic or convulsive 
symptoms; and hence it is classed among the remedies denominated 
antispasmodic: but whenever it gives relief it is by its stimulant opera- 
tion. Velsen, of Cleves, has used it with advantage in delirium tremens. 
It was a remedy frequently tried in the malignant or Indian cholera, and 
occasionally procured relief, but this effect was not sufficiently common 
to lead practitioners to place much reliance on it. 

6. Against the bites of poisonous animals, as serpents and insects, 
ammonia is frequently employed with the best effects. There does not 
appear, however, any ground for the assertion of Sage, that it is a speci- 
fic: in fact, Fontana declares it to be sometimes hurtful in viper bites. 

ADMINISTRATION.—It is given in doses of from five to twenty or thirty 
drops properly diluted. 

ANTIDOTES.—The dilute acids, as vinegar, lemon or orange juice, &c. 


Car'bonas Ammo'nie.—Car'bonate of Ammo'nia. 


History and SyNonyMEs.—Raymond Lully, in the thirteenth century, 
was acquainted with carbonate of ammonia as obtained from urine; and 
it is probable that the Arabians had known it long before. Basil 
Valentine procured it by decomposing muriate of ammonia by potashes _ 
(carbonate of potash). - 

Carbonate of ammonia has been known by the various appellations of 
sal alkali volatile siccum seu urinosum; sal volatile salis ammoniaci ; sub- 
carbonas ammonie ; sal volatile cornu cervi, &c. 

Narurat History.—(See Ammonia.) Carbonate of ammonia is formed 
during the putrefaction or destructive distillation of those organic sub- . 
stances which contain nitrogen. 

PREPARATION, PROPERTIES, EFFECTS, AND UsEs.—In the pharmaco- 
peeia this salt‘is extracted from hydrochlorate of ammonia by carbonate 
of potash. The proportions employed in making the spiritus ammonia, 
spiritus ammonie aromaticus, and spiritus ammonié fetidus, are ten 
ounces of the hydrochlorate and sixteen ounces of the carbonate. One 
equivalent or 54 parts of the hydrochlorate of ammonia react on one 
equivalent or 70 parts of carbonate of potash, and produce one equivalent 
or 39 parts of the carbonate of ammonia, one equivalent or 76 parts of 
chloride of potassium, and one equivalent or 9 parts of water. 


INGREDIENTS USED. PRODUCTS. 
leq. Ammonia .....-.- 17 leq. Carb'*. Amm. 39 
i er aie 5 | leq.Hydrochl'* 51 eq. Hydr. 1 oe. _ leq. Water.... 9 
a Acid 37 ; leq.Chlor. 36 yee ee 
kota ee Ae eet ee 
1 eq. Carbonate : eq. Carbonic he pa 2 HPS ee 
a Potash. . . .70 (1 eq. Potash 48 Uleq. Potas™. 40 ¥ 1 eq. Chi*. Potas™. 76 


1. Spiritus Ammonie (Ph. L.)—This compound is prepared from ten 
ounces of hydrochlorate of ammonia, sixteen ounces of carbonate of potash, 
three pints of rectified spirit, and three pints of water. This mixture is 
to be placed in a retort, and three pints distilled. The above-described 
decomposition takes place, and the carbonate of ammonia, which is pro- 
duced, distils over with the spirit in which the greater part of it dissolves, 
the remainder being deposited in an imperfectly crystalline state. In 


ae 
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the Dublin Pharmacopeeia, a similar compound is prepared by mixing 
three ounces and a half of coarsely-powdered sesquicarbonate of ammo- 
nia with three pints of heated rectified spirit; by the disengagement of 

-some carbonic acid, carbonate of ammonia is produced, which dissolves 
in the spirit, every fluid ounce of which is capable of taking up thirty 
grains of the carbonate. 

The spiritus ammonie of either of the above pharmacopeeias is a trans- 

parent, colourless liquid, having a pungent smell and acrid taste. It 
reddens turmeric paper, and dissolves camphor and the volatile oils. Its 
medicinal effects and uses are analogous to caustic ammonia and the ses- 
quicarbonate. It is less pungent than the solution of caustic ammonia, 
but more so than the liquor ammoniz sesquicarbonatis. It is employed 
in hysteria, flatulent colic, and nervous debility, in doses of from half a 
drachm to a drachm, properly diluted with water. Saturated with cam- 
phor it forms a highly stimulating liniment. 

2. Spiritus ammonie aromaticus (Ph. L.).—This compound, usually 
termed spirit of sal volatile, is very analogous to the last, from which it 
differs in the somewhat different proportions of the ingredients, and the 
addition of some aromatics. It is prepared from five ounces of hydro- 
chlorate of ammonia, eight ounces of carbonate of potash, two drachms 
of bruised cinnamon, two drachms of bruised cloves, four ounces of 
lemon-peel, four pints of rectified spirit, and four pints of water. Mix, 
and let six pints distil. In this process, double decomposition takes place, 
as already noticed, and the carbonate of ammonia distils over with the 
spirit and part of the water, flavoured by the aromatics. This prepara- 
tion is weaker than the preceding, but is more agreeable both to the 
taste and smell. Its effects, uses, and doses, are analogous to those of 
the last-mentioned compound. Itis an ingredient in the ammoniated 
tincture of guaiacum and the compound tincture of valerian. 

3. Spiritus ammonie fetidus (Ph. L.).—This is prepared in the same 
way as the spiritus ammonie, except that five ounces of asafcetida are 
put into the retort with the other ingredients. It is prepared in the 
Dublin Pharmacopeeia by digesting one ounce and a quarter of asafcetida 
in two pints of spirit of ammonia, and distilling one pint and a half. 
This fcetid spirit of ammonia has been very correctly declared to be useless. 
It is merely a solution of the volatile oil of asafcetida in spirit of ammonia, 
for which a mixture of the tincture of asafoetida and spint of ammonia 
may be conveniently substituted. It 1s colourless, pungent, and feetid, 
and by age becomes brownish. It is employed in hysteria in doses of 
half a drachm to a drachm in water. | 


, e & ry e . ° 
Ammo'nie Sesquicar'bonas.—Sesquicar'bonate of Ammo'nia. 


History anp SynonymMes.—Though this salt must have been long 
known, yet, until a few years since, it was confounded with the carbonate 
of ammonia. Itis even now frequently called carbonate or subcarbonate 
of ammonia in the shops. It is sometimes termed volatile or smelling 
salts; and occasionally bakers’ salt, on account of its use by bakers in 
the manufacture of some of the finer kinds of bread. 

Natura History.—(See Ammonia and Ammonie Carbonas.) : 

_Preparation.—In the London Pharmacopeia we are ordered to mix 
a pound of powdered hydrochlorate of ammonia with a pound and a 
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half of powdered chalk, and sublime with a gradually increased heat. 
In this process three equivalents or 162 parts of hydrochlorate of am- 
monia react on three equivalents or 150 parts of carbonate of lime, and 
produce two equivalents or 118 parts of the hydrated sesquicarbonate _ 
of ammonia, three equivalents or 168 parts of chloride of calcium, one 
equivalent or 17 parts of ammonia, and one equivalent or 9 parts of 
water. The chloride of calcium is left in the subliming pot, the 
hydrated sesquicarbonate is sublimed, while the ammonia and water. 
are dissipated. 


INGREDIENTS USED. RESULTS. 
tie Leq. Water 9 3 
‘ 3eq.Hydr. 3 leq. Water, 9 o] VV UCI Paes lee y 
3 eq. Mur. 3eq.Mur.Ayr111 $3 eq. Chlor. 108 tbeq, Water 18, = 
ANing, 162) eq. AMMONIA. gocc ncn cela, Clyne A ee ee eq. Ainm:. Jo. ce eceki es 
2eq. Ammonia. ...se02-20-- 34—./ , = 
66 «- /rowerteorencmemenrene ne ees, 2 eg. Hyd. Sesquic. Amm. 118 


Lime, 150) 3eq. Lime, 84 . $3eq. Oxyg. 24 


3 eq. Carb. 3eq. Carb. Acid ....-. 
- ¢3eq. Calc... 60 


3eq.ChlorideCalcium .. 168 

Sesquicarbonate of ammonia is generally procured on the large scale 
by subliming the ingredients in an iron pot, to which an earthen or 
leaden head is adapted as a receiver. As a substitute for hydrochlorate 
of ammonia, manufacturers frequently employ impure sulphate of am- 
monia; but the resulting sesquicarbonate is sometimes contaminated — 
with a little tar or oil, and deposits a dark carbonaceous matter when: 
dissolved in acids. 

PROPERTIES.—Sesquicarbonate of ammonia is met with in the form | 
of fibrous, white, translucent cakes, about two inches thick. When ex- 
posed to the air it evolves carbonate of ammonia, and is converted into 
bicarbonate of ammonia; so that its vapour has a pungent odour, and 
strongly reddens turmeric paper. The resulting hydrated bicarbonate is 
opaque, pulverent, and much less pungent, from which it has been ~ 
termed mild carbonate of ammonia. ‘The sesquicarbonate is soluble in. 
four times its weight of cold water; but boiling water or alcohol decom- 
poses it, dissolving the carbonate of ammonia, and evolving carbonic acid.’ | 

The liquor ammonie sesquicarbonatis (Ph. L.) is prepared by dis- 
solving four ounces of this salt in a pint of water. peed, 

CHARACTERISTICS.—This is recognized as an ammoniacal salt by its 
odour, its fugacious action on turmeric paper, and by the action of its’ 
solution cn the salts of copper and on the chloride of platinum (see 
Ammonia). From a solution of caustic ammonia it may be distinguished 
by the white precipitate which it produces with the calcareous salts. 
From the monocarbonate this salt is distinguished by the effervescence 
caused when it is put into boiling water or alcohol. From the bicar-— 
bonate it may be known by its greater pungency and solubility. 

ComposiTion.—This salt consists, according to Mr. Phillips (Quarterly 
Journal of Science, vol. vii. p. 294) and Dr. Thomson, of carbonic acid, 
ammonia, and water, in the following proportions :— 


Eq. Eq. Wt. Per centage. _B. Phillips. 
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Hydrated Sesquicarbonate of Ammonia 2...... TRA Syadlrtn 100700. . . . . . 100°0 


Impurities —This salt is met with in the shops of various degrees of 
purity. If pure, it should dissolve acids without depositing any blackish 
matter; it should leave no residuum when heated on platinum or glass ; 
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it should be translucent, and not opaque and pulverent; and, lastly, its 
solution, saturated with pure nitric acid, should give no precipitate with 
chloride of barium or nitrate of silver, for the first would indicate sul- 
phuric acid or a sulphate, the second hydrochloric acid or a chloride. 
PuystoLocicaL Errects (a.) On vegetables—[See Ammonia. | 
_ (d.) On animals—The principal experimenters with this salt are 
Seybert, Orfila, and Gaspard, on dogs, and Wibmer on man. Seybert 
{quoted by Wibmer, die Wirkung, &c.) injected in one experiment 
fifteen grains, in a second twenty-five grains, and in a third experiment 
forty-five grains of this salt, dissolved in a little water, into the crural 
vein of a dog: the animal appeared to suffer great pain; the frequency 
of the heart’s action was increased, the respiration became difficult, and 
violent convulsions came on; but in all these cases perfect recovery 
took place. The blood drawn after the injection had the natural colour, — 
odour, and consistence. Orfila (Toxicol. Génér.) found that two drachms 
and a half of the salt, given to a dog, caused gastric inflammation, with 
tetanic convulsions ; the body ultimately becoming curved, with the 
head forcibly bent backwards. Gaspard (quoted by Wibmer) killed a 
‘young pig, of three weeks old, by injecting twenty-four drops of (a solu- 
tion of) carbonate of ammonia in an ounce of water into the veins. 
Death occurred in nine hours. 

(c.) On man.—The principal experimenter here is Wibmer (op. cit.), 
who made his trials on himself. He found that a grain and a half of this 
salt produced no remarkable effect ; three grains increased the frequency 
of the pulse from 68 to 72 beats per minute, with throbbing headache. 
Tn other experiments, in which he took from six to twelve grains (in 
some repeating the dose at short intervals), the effects were usually, but 
not constantly, increased frequency of pulse, with disorder of brain, 
manifested by the pain, heaviness, throbbing, &c. In one instance, he says, 
disposition to cough, and increased secretion of bronchial mucus, were 
remarkable. 

From these and other experiments we infer, that the local action of 
this salt is that of an irritant and corrosive ; but it is much less powerful 
than the caustic solution of ammonia, in consequence of the presence of 
carbonic acid, which in some degree neutralizes the alkaline properties of 
the ammonia. Swallowed in moderate doses (of about 30 grains) it 
occasions vomiting: in large doses it excites pain, inflammation, and all 
the consequences of an irritant poison; while the immoderate 
inhalation of its vapour is capable of giving rise to bronchial 
inflammation. The remote action of this salt is similar to that of caustic 
‘ammonia. Thus, in small doses it has the same exciting action on the 
heart, brain, &c. and the same diaphoretic effect. We denominate it, 
therefore, stimulant, sudorific, antispasmodic, antacid, and rubefacient. 

_ Usrs.—Sesquicarbonate of ammonia is used in the same cases and 
under the same circumstances as the solution of ammonia, to which, 
therefore, I must refer the reader. In some cases it is also employed in 
the production of effervescing draughts. The following are the relative 
proportions of acid and base to be used :— 


6 fiuidrachms of lemon juice. — 
24 grains of crystallized citric acid. 


20 grains of sesquicarbonate of ammonia ; 
253 grains of crystallized tartaric acid. 


will saturate about ......... 
The cifrate and tartrate of ammonia, obtained as above, are useful -in 
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| 
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allaying nausea and vomiting; they are also feebly diaphoretic, and: ix | 
some cases diuretic. } ie | 
Sesquicarbonate of ammonia has been employed as an emetic in para~_ 
lysis. An ointment made of the finely pulverized salt and lard 1s a Very | 
useful rubefacient in rheumatic pains, sprains, &c. Mixed with some 
aromatic oil (as oil of lavender or bergamot) it is employed as a smelling © 
salt against syncope, hysteria, &c. | 
ADMINISTRATION.—As a stimulant and diaphoretic this salt is used in 
doses of from five to ten grains, exhibited either in the form of pill or of | 
solution. As an emetic the dose is 30 grains, properly diluted, and 
repeated if necessary. | 
ANTIDOTES.—(See Ammonia.) : 
AmmoniacaL Soaps.—When caustic ammonia is mixed with fatty 
bodies (such as olive oil, lard, or mutton suet), it forms a kind of 
soap, composed of the fatty acids, generated by the oil and of ammonia 
combined with them. Two of these compounds require to be noticed :— 
1. Liniment of ammonia.—This is prepared, according to the London 
Pharmacopeia, by mixing a fluid ounce of solution of ammonia with 
two fluid ounces of olive oil. This compound, sometimes termed volatile 
liniment, is an oleo-margarate of ammonia; that is, a compound of oleic 
and margaric acids with ammonia. It is employed as an external sti- 
mulant and rubefacient, to relieve rheumatic and neuralgic pains, sore 
throat, and various other complaints in which cutaneous stimulants are 
likely to be useful. It is the 
2. Ointment of ammonia.—In France an ointment is employed, called 
liparolé d’ammoniaque, or pommade ammoniacale de Grondret, and which 
is composed of eight parts of solution of ammonia, seven parts lard, and 
one part mutton suet. This compound, rubbed on the skin, and covered 
by a compress, speedily produces vesication: without the compress it 
causes rubefaction, merely owing to the volatilization of the ammonia. 
It is a very useful counter-irritant and vesicant. | | 
Liniment of sesquicarbonate of ammonie.—This is prepared by mixing 
a fluid ounce of the solution of the sesquicarbonate of ammonia with 
three fluid ounces of olive oil. It forms an imperfect kind of soap, 
owing to the presence of carbonic acid. Its uses are analogous to those 
of the liniment of ammonia before mentioned. 


Ammo'nie Bicar'bonas.—Bicar'bonate of Ammo'nia. 


History snp SyNonyMES.—This salt was formed by Berthollet, and 
hence it is sometimes termed Berthollet’s neutral carbonate of ammonia. _ 

PREPARATION.—In the Dublin Pharmacopeeia it is ordered to be pre- 
pared by passing a stream of carbonic acid through a solution of four 
parts of sesquicarbonate in fifteen parts of water, until the sesquicar- 
bonate be saturated. It is then allowed to remain at rest, and crystals 
are deposited, which are to be dried without heat, and preserved in a 
close vessel. 

PRoPERTIES.—This salt crystallizes in irregular six-sided prisms. It 
has little or no smell, and less taste than the sesquicarbonate. It is less 
- soluble than the last-mentioned salt, and its solution does not precipitate 
| the magnesian salts, by which circumstance it may be distinguished from 
/ the carbonate of ammonia. 
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ComposiTion.—The composition of this salt is the following :— 


Eq. Egq.wt. Percent: Schrader. Berthollet. Phillips. Vol. 
PemMOMAS. fe dere As . veds*. 019 2.) 20. . 21°16 | Ammoniacabgas . 2 
Rarbonic Acid. 2.3". 44 .3.. 557... 56... 55)... 55°50 | Carbonic Acid. gas 2 
rater... cs Bien (EO -. «hp eae Bess, 25... . 25... . 28°34 | Aqueous Vapour. 2 


Bicarbon*, avore. » 100°0 26. 2100... 100... 100°00 


Ammonia 


j Crystallized 
1 


PuysioLoGcicat Errects anp Uses.—The operation and uses of this 
salt are analogous to those of the preceding compounds of ammonia. It 
is termed diaphoretic, antispasmodic, and antacid. Being less caustic, 
itis more palatable than the other carbonates (Barker and Montgomery’s 
Obsernations on the Dublin Pharmacopoeia). 

ADMINISTRATION.—The dose of it is from six to twenty-four grains, 
dissolved in cold water. 


Ammo'nie Hydrochlo'ras.—Hydrochilo'rate of Ammo'nia. 


History snpD SynonyMES.—The early history of this salt is involved 
in considerable obscurity ; for though the term sal ammoniacus (aX¢ appo- 
viaxoc), is met with in several old writers, it is believed, by the erudite 
- Beckmann (Hist. of Inventions, vol. iv. p.370), as well as by others, to 
refer to rock-salt. The first distinct notice of hydrochlorate of ammo- 
nia is to be met with in Geber, who was acquainted with the mode of 
purifying it by sublimation. But, as my friend Dr. Royle observes, in 
his Essay on the Antiquity of Hindoo Medicine (p. 41), this salt “ must 
have been familiar to the Hindoos ever since they have burnt bricks, as 
they now do, with the manure of animals ; as some may usually be found 
crystallized at the unburnt extremity of the kiln.” 

The substance, whatever its nature may be, which the ancients termed 
sal ammoniac, derived its name from Ammonia, the name ofa district of 
‘Libya where the oracle of Jupiter Ammon was situated. This district 
took its name from dppoc, sand, on account of the nature of its soil. 
Herodotus (lib. iv., cap. 181 et 2) mentions the salt found in this 
district. 

Few substances have had so many synonymes as the hydrochlorate of 

‘ammonia; but of those I shall only mention such as are now in use, 
namely, muriate of ammonia, sal ammoniac, and chloride of ammonium. 
For others I must refer to Dr. T. Thomson’s Hist. of Chem. vol. i. p. 125, 
and Parr’s Med. Dict., art. Ammoniacus. 

Narurat Hisrory.—(See Ammonia). 

Preparation. (a.) By the destructive distillation of bones.—Bones are 
- first boiled to remove the fatty matter, which is used in soap making. 
The larger and finer pieces are then picked out for the manufacture of 
buttons, handles of tooth-brushes, of knives, &c.; while the smaller and 
refuse portions are sold as manure. ‘The remaining pieces are distilled. 

The still or retort is made of cast iron or of Welch bricks. Ina 

. 
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large manufactory (fig. 44) in this metropolis, the retort (which is made 

of Welch bricks) is placed perpendicularly in the furnace. Its shape 
Fig. 44. 
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Manufacture of bone spirit (Carbonate of Ammonia) and animal charcoal. 


is a right rectangular prism, the height being twenty feet, the length 
about three feet, the breadth two feet: it is closed at both top and 


bottom by a moveable iron plate, and the fire is made around it. The ~ 


bones are introduced at the upper end of the retort. The volatile pro- 
ducts are conveyed (by an iron pipe, which opens into the upper part of 
the retort) first into water, and then into an iron receiver (in some places an 
old steam boiler is employed as a receiver) where the brown ammoniacal 
liquor (Jone spirit) and the empyreumatic oil (animal oil) are deposited. 
The non-condensable portion is a foetid inflammable gas: this, after pass- 
ing through water contained in a second receiver (a cask or vat), is con- 
veyed into a chimney, or is burned. The solid residue in the retort is 
removed, while red hot, through the lower and underground end of the 
retort into wrought-iron canisters, which are instantly closed by iron 
covers, luted to make them air tight, and then raised to the surface by a 
crane. When cold, it is powdered and sold as ivory black. A coarse 
powder is employed by sugar refiners for decolorizing saccharine liquids. 

The products of this operation are easily accounted for. When bones 
are heated, their cartilaginous or gelatinous portion undergoes decompo- 
sition, and its elements (carbon, hydrogen, nitrogen, and oxygen) enter 
into new combinations. Some of the oxygen and hydrogen unite to 
form water. Carbon and oxygen, combining in different proportions, 
furnish carbonic oxide and acid. Carbon with hydrogen forms carbo- 
hydrogen; while nitrogen uniting with hydrogen produces ammonia, 
which, with some carbonic acid, forms carbonate of ammonia. The 
empyreumatic oil consists of carbon, hydrogen, and oxygen, with pro- 
bably some nitrogen. 

The carbonate of ammonia contained in the bone spirit is converted 
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into sulphate, either by the addition of sulphuric acid, or by digestion 
on ground plaster of Paris (sulphate of lime). In the first case carbonic 
acid is evolved, in the latter we get carbonate of lime formed, from 
which the solution of sulphate of ammonia is separated by filtering. By 
evaporation, the solution yields brown crystals of sulphate of ammonia. 
This is sublimed with common salt, by which we obtain sulphate of soda 
and hydrochlorate of ammonia. Every equivalent or 57 parts of sulphate 
of ammonia re-act on one equivalent or 60 parts of chloride of sodium, 
and with one equivalent or 9 parts of water produce one equivalent or 54 
parts of hydrochlorate of ammonia, and one equivalent or 72 parts of 
sulphate of soda. 


INGREDIENTS USED. RESULTS. 
liege: Ammonia 17 5-4 S4 hey tes -.» ] eq. Hydrochlt®. Ammonia. 54 
leq. Sulph’*. Amm. 57 5 l oe Sulphi.A¢, 40 A cre iene: 
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(o.) From coals.—Iu the distillation of coal as practised at the gas- 
works, the volatile matters are conveyed to a’ condensing vessel or refri- 
geratory, in which are deposited tar and an ammoniacal liquor which 
contains several salts of ammonia—as the sulphate, carbonate, hydrocya- 
Fic. 45. nate, and hydrosulphate. On the 
addition of sulphuric acid the car- 
bonate, hydrocyanate, and hydro- 
sulphate are decomposed, and by 

SG; evaporation brown crystals of sul- 
a phate of ammonia are obtained. 

So i Sins This salt is mixed with chloride of 

sodium, and heated in an iron pot 

a lined with clay, to which a leaden 

Sublimation of Hydrochlorate of Ammonia. head havin ganopencylindrical tube 
is adapted (fig. 45). The hydrochlorate of ammonia is sublimed into the 
head of the apparatus. In the clay removed from the pots after the opera- 
tion, small but perfect and beautiful crystals of the bisulphuret of iron are 
sometimes found. ‘They are formed during the process. In some cases 
the gas liquor is saturated with hydrochloric acid, and the brown crystals 
of hydrochlorate obtained by evaporation are purified by sublimation. 
The above is a sketch of the process which I saw in operation a few 
years since at the Westminster Gas Works. At the present time the gas 
liquor is sold to sal ammoniac manufacturers, who reside in the outskirts 
of the metropolis. 

_ Propvertires.—Hydrochlorate of ammonia usually occurs in commerce 
in the form of large hemispherical cakes, which are translucent, and by 
exposure to the atmosphere become slightly moist. By solution or su- 
blimation it may be obtained in regular octahedral, or cubic, or plumose 

_ crystals. Its sp. gr.is 1450. Its taste is saline and acrid; it has no 
odour. When heated, it sublimes without undergoing fusion or decom- 
position. It is soluble in about 3 parts of cold and 1 of boiling water: 
cold being produced during the solution. It dissolves in alcohol. 

CHARACTERISTICS.—It may be recognized by the following characters : 
itis white and volatile; and if heated on the point of a knife by the 
flame of a candle, it readily sublimes. Mixed with caustic potash, or 

_quicklime, it evolves ammoniacal gas, which is known by its odour, its 

action on turmeric paper, and its fuming with the vapour of hydrochloric 


a 
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acid. Dissolved in water the hydrochlorate of ammonia produces with 
a solution of nitrate of silver a white precipitate of chloride of silver, 
recognized by the properties before described (see p. 105): and with 
chloride of platinum a yellow precipitate (the platino-chloride of ammo- 
nia) which when collected, dried, and ignited, yields spongy platinum. 
Composttion.—The following is the composition of this salt :— 


Eq. Eq.wt. Percent. Kirwan. Bucholz. Berzel. Vol. Sp. gr. © 
ATCT hte te AT ee OR Aude ta aah oe as 31... 31°95|Ammoniacal gas 2 . 0°59027 | 
Hydrochl*. Acid] . . 97... 6851.. 75... 69... 68°05|Hydrochli*. Acid gas 2. 1°28472 — 


Hydrochi'®.Amm. 1 _. 54... 100700 .. 100. . 100 . . 100-00 


If one equivalent or two volumes of hydrochloric acid 
gas be mixed with one equivalent or two volumes of 
| ammoniacal gas, combination is effected; the gases dis- 
appear, heat is evolved, and the white hydrochlorate 1s 
deposited. 

Analogy would lead us to regard this salt as a chloride 
of some metallic base. If such a base exist, it must 
consist of one equivalent nitrogen and four equivalents hydrogen. Berze- 
lius assumes the existence of this hypothetical metallic base, and calls it ~ 
ammonium, while sal ammoniac is termed by him chloride of ammonium. 
The protoxide of this suppositious metal will be equal to an equivalent 
of ammonia and one of water. The advantages of this hypothesis are, 
that it obviates certain difficulties respecting the compounds formed by 
ammonia with the hydracids, and readily explains the formation of the 
ammoniacal amalgams: its disadvantages are, that it constrains us to | 
admit the existence of two bodies (ammonium and its protoxide) hitherto 
not known to exist. | 

Impurities.—The hydrochlorate of ammonia is sometimes rendered 
impure by the presence of chloride of iron. I have met with cakes of © 
this salt which when broken presented thin, yellow, concentric lamine 
of what I believe to be a double salt of chloride of iron and hydrochlorate 
of ammonia. That the chloride of iron performs, in this yellow com- 
pound, the function of an acid, is shown by its not striking a blue 
colour on the addition of the ferrocyanuret of potassium. | 

PuysiotocicaL Errects. (a.) On Vegetables.—According to Sir H. 
Davy (Agricult. Chemistry), water holding in solution 1-300 of its weight 
of hydrochlorate of ammonia promotes vegetation. Solutions which con- 
tained 1-30 of their weight of this salt he found to be injurious. 

(b:) On Animals.—Courten (Phil. Trans. for 1712), Sprogel, Viborg, — 
and Gaspard (quoted by Wibmer, die Wirkung, &c.), injected solutions — 
of sal ammoniac into the veins of animals (dogs and horses) : large doses 
generally caused convulsions, sometimes paralysis, and death. From the 
observations of Orfila, Smith, Arnold (Wibmer, op. cié.), and Moiroud 
(Pharmacol. Vétérinaire), this salt appears to be a local irritant, and 
when introduced into the stomach in large quantities causes vomiting, : 
purging, and gastro-enteritis. It exercises a specific influence over 
distant organs, for the three first of the above-mentioned experimenters 
observed that inflammation of the stomach ensued, to whatever part of 
the body the salt might have been applied, and the convulsions and 
paralysis before referred to, attest its action on the nervous system. 

Arnold says it diminishes the plasticity of the blood. 

(c.) On Man.—Wibmer tried this salt on himself. He took from ten- 
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to twenty grains for a dose, which he repeated at the end of an hour. 
The effects were a sensation of warmth and oppression in the stomach, 
headache, and increased desire of passing the urine. 

In this country it is so rarely employed internally that we have very 
slight experience either of its physiological or of its therapeutical effects. 
In Germany, where it is more frequently administered, it is in high 
repute as a powerful alterative or resolvent. “ Like most salts,” says 
Sundelin (Handbuch der speciellen Heilmittellehre, 1°. Bd. p. 150, 3*. 
Aufl.), “ sal ammoniac operates on the alimentary canal as an excito- 
irritant.” After its absorption it appears to reduce moderately the action: 
of the heart and large arteries, and, in this respect, belongs to debilitat- 
ing or temperant agents. But it acts as excitant and irritant to the 
venous and arterial capillary systems, to the lymphatic vessels and 
glands, to the skin, to the kidneys, and especially to the mucous mem- 
branes ; not only increasing secretion but also improving nutrition and 
assimilation, and counteracting organic abnormal conditions, (as tumors, 
thickenings, and relaxations), so frequently met with in those structures. 
It promotes not only the mucous secretions but also cutaneous exhala- 
tion, and even menstruation. Its diuretic effects are less obvious. It 
extends its stimulating influence to the serous and fibrous tissues, whose 
nutrition it improves. 

“‘ From these statements it Galore that sal ammoniac operates like the 
more-profoundly-acting alterative agents, and even approaches, in many 
respects, mercury, but is especially distinguished from the latter in this, 
that it by no means acts to such a degree as a defluxing, nay even melt- 
ing, agent on solidified organic substance and its crasis, and by its not so 
powerfully stimulating the lymphatic system. Its long-continued use may, 
indeed, injure the digestive powers, but never gives rise to general cachexia.. 
I have administered large doses of it against thickening of the mucous 
membrane, for months, without remarking any injurious effects beyond 
those just mentioned. In large doses it purges like other salts, but in 
small ones rather constipates.” Kraus (Hedlmittellehre, p. 309) says, that 
a slight miliary eruption and very painful aphthe have been produced by 

large doses of it. 
_ Uses.—TIn this country it is rarely employed internally. In Germany, 
where it is frequently used, it is administered in the following cases :— 

1. In mild inflammatory fevers, especially these complicated with 
affections of the mucous or fibrous membranes, as in the diseases called 
bilious, gastric, catarrhal, or rheumatic fevers, it is employed for promot- 
ing secretion and hastening critical discharges. 

_ 2. In inflammation of the mucous or serous membranes, as catarrh, 

dysentery, urethritis, peritonitis, pleuritis, &c. when the first violence of 
the disease has been subdued, but when the secretions and exhalations 
are not yet established. In these cases it is used as a substitute for 
mercury. 

3. In chronic diseases.of various kinds, as chronic inflammation of the 
lungs, liver, and spleen—enlargement of the mesenteric glands—indura- 
tion of the prostate, uterus, and ovaries—catarrhus vesicee—chronic 
ulceration of the uterus—mucous discharges from the urethra and vagina, 
it is administered as an alterative, as a stimulant to the absorbent 
system, and as a promoter of healthy secretion. . 

4. In amenorrhea it is strongly recommended by Sundelin (op. céé.), as 
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an emnienagogue, in those cases in which the disease depends on, or is 
connected with inactivity of the uterus. 

Externally it is sometimes employed, on account of the cold produced 
during its solution, in headache, mania, apoplexy, &c. When used for 
this purpose it must be applied as soon as the salt is dissolved. Mr. 
Walker (Phil. Trans. 1801, p. 120) found that two parts of this salt, 
with five parts of nitrate of potash and sixteen parts of water, lowered. 
the thermometer from 50° F. to 10° F. A mixture of this kind placed in 
a bladder has been recommended by Sir A. Cooper as an application 
to hernial tumors. It may be applied to the head instead of ice. 

Sal ammoniac has been employed externally as a stimulant, or resolvent 
or discutient. Dr. Paris (Pharmacologia) strongly recommends the 
following stimulant and rubefacient plaster in pulmonary complaints and 
in rheumatic affections of the muscles of the chest: soap 3i. lead plaster 
sij., liquified together, to which, when nearly cold, is added of hydro- 
chlorate of ammonia finely powdered,3ss._ The efficacy of this plaster 
depends on the evolution of ammoniacal gas in consequence of the action 
of the alkali of the soap on the hydrochloric acid of the hydrochlorate : 
hence it should be renewed every twenty-four hours. A strong solution 
of sal ammoniac (as one or two ounces of the salt to twelve ounces of 
water) is employed in the cure of contusions and ecchymosis, unaccom- 
panied by any wound of the skin; in chronic tumors, as of the breast ; 
in local dropsies, as hydrocele and dropsy of the thyroid gland; in 
chilblains ; in sphacelus after the requisite scarifications, &e. Weaker 
solutions (as from one to four drachms of the salt to a pint of water) are 
employed as washes in scabies and ulcers, as gargles in cynanche, and 
as injections in gonorrhea and leucorrhea. This salt in powder is 
sometimes used as a tooth-powder. 

ADMINISTRATION.—For internal use the dose of it is from five to thirty 
grains every two or three hours, either in a pulverent form, combined 
with sugar or gum, or in solution with some saccharine or mucilaginous 
solution, to which an aromatic should be added. 

AntrpoTr.—In the event of poisoning by this salt, warm water and 
mucilaginous and demulcent liquids should be given to promote vomit- 
ing. No chemi¢al antidote or counterpoison is known. Gastro-enteritis 
is of course to be combated by the usual means. 


Liquor Ammo'nie Aceta'tis.—Solution of Acetate of Ammo'nia. 


History anp SyNonyMES.—This solution appears to have been first 
described in 1732, by Boerhaave, who introduced it into the Materia 
Medica. It was subsequently employed by Minderer or Mindererus ; 
and hence obtained one of its names, spiritus seu liquor Minderert. 

Natura. History.—Acetate of ammonia is, I believe, always an arti- 
ficial compound. 

PrEpaRATION.—In the London Pharmacopeia this compound is or- 
dered to be prepared by dissolving, in four pints of distilled vinegar, four 
ounces and a half (or as much as may be sufficient to saturate the acetic 
acid) of sesquicarbonate of ammonia. Every equivalent, or 51 parts of 
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acetic acid, unite with one equivalent, or 17 parts of ammoniag while 
one and a half equivalents, or 33 parts of carbonic acid, are evolved. 


INGREDIENTS USED. \ RESULTS. 

1 eq. Sesquicarb. shi eq. Carbi*. Acid 33 14 eq. Carbonic Acid... . 33 
Amm. .. .50¢1 eq. Ammonia. .17 __ 

Peq. Acétic’Acid ..'.....'.. te ie SVL oe leq. Acetate Ammonia... 68 


In the above diagram no notice has been taken of the water in the 
hydrated sesquicarbonate of ammonia, nor of that in the vinegar. 

PRropEerTIEs.—When pure, this liquid is colourless. Any tint, there- 
fore, which the solution of the shops may have, is referrible to impurities 
in either the vinegar or the sesquicarbonate. Filtering it through pow- 
dered animal charcoal will usually remove any yellow or brown colour 
which it may have. If quite neutral, it will affect neither turmeric nor 
litmus paper. It is better, however, to have a slight excess of acid pre- 
sent than of sesquicarbonate ; for if the latter predominate, the solution 
is much more irritant; and if employed as a collyrium, might produce 
inconvenient results. 

CHARACTERIsTICS.—It is totally dissipated by heat. When concen- 
trated it evolves vapours of acetic acid on the addition of strong sul- 
phuric acid, and gives out ammonia if potash or lime be mixed with it. 

Composition.—By evaporating a saturated solution of acetate of 
ammonia under the exhausted receiver of the air-pump, and over sul- 
phuric acid, crystals of the acetate are obtained. They are transparent 
oblique rhomboidal prisms, and consist, according to Dr. Thomson, of 
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The quantity of dry or anhydrous acetate of ammonia contained in the ~ 
solution kept in the shops, varies with the strength of the distilled 
vinegar. Now, according to Mr. Phillips, 100 grains of distilled vinegar 
should saturate 13 grains of crystallized carbonate of soda. ‘This would 
indicate the presence of 4°6 per cent. of acetic acid; and, consequently, 
100 grains of liquor ammonie acetatis, prepared from such vinegar, 
would consist of 
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ImpuritiEs.-—This solution ought neither to be discoloured by the ad- 
dition of hydrosulphuric acid, nor to throw down any precipitate by nitrate 
of silver or chloride of barium. These substances, therefore, may be 
employed to detect, respectively, metallic matter, hydrochloric acid or 
a chloride, and sulphuric acid. Pure acetate of ammonia occasions no 
precipitate with diacetate or acetate of lead; but the liquor ammoniz 
acetatis of the shops usually does, owing to the presence of some free 
carbonic acid or-sesquicarbonate of ammonia. 

Puystotocicat Errecrs.—In small doses this solution is regarded as 
temperant and refrigerant: in large doses, diaphoretic and diuretic. 
These effects, however, are not very obvious. Wibmer (die Wirkung, &c.) 
took it in moderate doses, yet did not observe any diaphoretic, diuretic, 
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or purgative effects from it; but he experienced headache and disturbed 
digestion. Dr. Cullen (Mat. Med.) says, “ I have known four ounces of 
it taken at once, and soon after four ounces more, without any sen- 
sible effect.” The local operation of this solution is that of a mild 
stimulant. 

Usres—(a.) Internal.—lIt is employed in febrile and inflammatory dis- 
eases, and forms a constituent of the ordinary saline draught. It is 
given in conjunction with nitrate of potash, or tartar emetic, and some- 
times with camphor and opium. When administered as a diaphoretic, 
its operation is to be promoted by the use of tepid diluents and external 
warmth. Its diuretic effect is assisted by keeping the skin cool, and 
conjoining the spirit of nitric ether. 

(6.) External.—Diluted with water it is sometimes applied as a dis- 
cutient wash to inflamed and bruised parts. Mixed with six or seven 
times its volume of rose-water, to which a drachm or two of tincture of 
opium may sometimes be added, it is employed as a collyrium in chronic 
ophthalmia. , 

ADMINISTRATION.—It is given in doses of half a fluid ounce to two or 
three ounces every five or six hours. 3 


ORDER 7.—CARBON, AND ITS COMPOUNDS WITH OXYGEN, HYDROGEN, 
AND NITROGEN. 


Carbo'nium.—Car'bon. . 


History.—The term carbon (from carbo, 6nis, coal) was first employed 
by Morveau, Lavoisier, and Berthollet, to designate the pure matter of 
charcoal. To the second of these chemists, we are indebted for demon- 
_ strating, that by combustion in oxygen gas the diamond and charcoal yield 
the same product; namely, carbonic acid gas. 

Natura History.—Carbon is found in both kingdoms of nature: 

(a.) In the inorganized kingdom.—When pure and crystallized it con- 
stitutes the diamond, which Sir D. Brewster (Hdinb. Phil. Journ. 
vol. i. p. 98, and Philosoph. Mag. vol. i. p. 147, 1827) suspects to 
be of vegetable origin; but a specimen described by Mr. Heuland 
(Geol. Trans., 2nd series, i. 419), was found in a primary rock. Plum- 
bago and anthracite consist principally of carbon. The bituminous 
substances (as coal, petroleum, naphtha, &c.) also contain it. ‘These are 
admitted by geologists to be of vegetable origin.  Carburetted hydrogen 
is evolved from coal strata, marshy places, stagnant waters, &c. Car- 


bonic acid is found either in the free state, as in the atmosphere, in 


mineral waters evolved from the earth in old volcanic countries, &c., or 
combined with metallic oxides, in the form of the carbonate of lime, 
iron, &c. It is remarkable that carbon is rare among the older rocks 
(De la Beche, Researches in Theoretical Geology, p. 32). 

(0.) In the organized kingdom.—Carbon is an essential constituent of 
all organized beings, vegetable or animal. 

PROPERTIES.—Carbon is a solid, odourless, tasteless substance, neither 
fusible (?) nor volatile; combustible in oxygen gas, yielding carbonic 
acid gas. Its equivalent by weight is 6. Some years since Dobereiner 
asserted that he had discovered a metallic basis in it, but his statement 
has not been confirmed. 

The other properties of carbon are so varied, that chemists are obliged 
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to admit distinct varieties of this substance: the principal are the 
diamond, plumbago, and charcoal (animal and vegetable). Of these the 
| two latter only require consideration in this work. 


1. Plumba'go.—Graph'ite or Black Lead. 


History.—This substance was probably known to the ancients; but 
it was first accurately distinguished from other bodies with which it had 
been previously confounded, especially with molybdena (disulphide of 
molybdenum), by Scheele (Essays, p. 246), in 1779. The terms plumbago, 
plumbum nigrum, and molybdena, met with in Pliny (Hist. Nat.), do not 
apply to graphite. | 
_ Naturat Hisrory.—It is found in various parts of the world; 
chiefly in primitive rocks and the coal formations. The finest occurs at 
Borrowdale, in Cumberland. It is brought to London, and sold by 
auction, at a public-house in Essex-street, Strand, on the first Monday 
“inevery month. The best quality usually sells for two guineas or more 
per pound, and is employed for making pencils. The ordinary kinds 
_used in this country are imported from Ceylon and Hamburgh. 

__ Properties.—lt occurs either crystallized in regular six-sided prisms, 

or in kidney-shaped masses, or disseminated in rocks. Its colour is iron 
or steel-grey, with a metallic lustre. It has a greasy feel, and writes 
easily on paper. Its specific gravity is 2°08 to 2.45. 

CHARACTERISTICS.—It is known to be a variety of carbon by its yield- 
ing carbonic acid when burned in oxygen gas. Its physical properties 
distinguish it from most other varieties of this element. Some kinds of 
coal-gas charcoal closely resemble it. Of non-carbonaceous substances, 
molybdena (bisulphide of molybdenum) is the only substanee that can 
be confounded with it in external appearance. 

Composirion.—It, consists essentially of carbon, but is mixed with 
variable propezies of iron and other substances. The following are 
analyses of three varieties by Vanuxen (Silliman’s Journal, vol. x. 
p- 105): 
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I suspect, however, that the finest varieties of the Borrowdale graphite 
contain a less quantity of foreign matter than is here stated. On the | 
supposition that the carbon was chemically combined with iron, graphite 
was formerly called carburet or percarburet of iron. From some ob- 
servations of Schrader’s, however, it would appear that the iron is in 
combination with titanic acid. 

_ PuystoLocicat Errects.—Various properties have been assigned to 
it; but farther evidence is wanting to establish its action on the body. 
Richter (ausfihrliche Arzneimittellehre, 3°. Bd. p. 486) -says it alters in 
some way the lymphatic secretion and the condition of the skin, and 
after some days’ use, causes increased secretion of urine, with difficulty 
in passing it. SENG AN 
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Usrs.—It has been employed both externally and internally in chronic 
diseases of the skin (as herpes). When used externally, it is mixed with 
lard in the proportion of one or two drachms to an ounce of the latter. . 
Internally the dose is ten or twelve grains to a drachm. 


2. Car'bo Lig’ni.—Wood Char'coal. 


History.—Wood charcoal must have been familiar to man from the — 
most remote period of antiquity, and was probably known to the first 
inhabitants of the globe. For an account of the ancient method of pro- 
curing it, I must refer the reader to the works of Theophrastus (cap. x.). 
and Pliny (Hist. Nat. lib. xvi., cap. vii). 

NaturaL History.--Wood charcoal is always an artificial product. 
Some samples of Bovey coal have very much the appearance of wood 
charcoal, but are readily distinguished by their containing hydrogen, in 
consequence of which they bum with a yellow flame. Moreover, 
they are not good conductors of galvanic electricity (Kidd’s Oudlines of 
Mineralogy, vol. 11. p. 47.) : . 

PREPARATION.—Ordinary wood charcoal is prepared, on the large 
scale, for the purposes of fuel, by burning billet-wood piled in a conical 
heap, covered by turf and sand, to prevent the access of atmospheric 
air, a few holes being left near the bottom and one at the top, to occa- 
sion a draught. The heap is then set fire to, and when the flame has per- 
vaded the whole mass, the holes are closed. When cooled, the billets 
are found converted into charcoal. For an account of the mode of 
arranging the wood in heaps, consult Dumas, Traité de Chimie, appliqué 
aux Arts, t.i., p.561. // : | 

The wood charcoal used in the manufacture of gunpowder is obtained 
by heating wood in cast iron cylinders, the gaseous products being 
allowed to escape. The woods used for this purpose are Dogwood 
(Cornus sanguinea), the common alder (Alnus glutinosa), and the willow — 
(Saliz). | 

PROPERTIES.—W ood charcoal is black, odourless, and insipid. It has 
the texture of the wood from which it has been obtained. It is brittle, 
and may be easily pulverized, especially when hot.. Though a very bad 
conductor of heat, it is an excellent conductor of electricity. It is 
insoluble, infusible, and incapable of volatilization. Its specific gravity 
varies, according to the substance from which it has been obtained. A 
remarkable property possessed by it is that of abstracting certain sub- 
stances (such as hydrosulphuric acid, organic colouring principles, 
various odorous matters, &c.) from liquids in which they are dissolved, 
or through which they are diffused. Another curious quality is that of 
condensing, within its pores, a certain quantity of any gas with which 
it may be placed in contact. One volume of box-wood charcoal absorbs 
1:75 volumes only of hydrogen gas, but 90 volumes of ammoniacal gas. 
Some of the properties now mentioned (as that of decolorizing) are 
possessed in a more eminent degree by animal charcoal. 

CHARACTERISTICS.—By burning in oxygen gas, charcoal yields car- 
bonic acid gas; a property by which it is shown to consist of carbon. 
Its texture and appearance will distinguish it from other forms of 
carbon. Te 

PuysioLocicaL Errects.—Wood charcoal I believe to be an inert 
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substance both with respect to animals and vegetables. Burdin (quoted 
in the Dict. de Mat. Méd. of MM. Merat and de Lens) gave a pound of 
it daily without producing any other effect than that of blackening the 
stools. A variety of properties and virtues have, however, been ascribed 
to it, as I believe, without foundation: thus it has been termed anodyne, 
emmenagogue, tonic, purgative,&c. In Hahnemann’s Traité de Matiére 
Médicale (traduit par A.J. L. Jourdan), no less than thirty-five pages are - 
occupied with the enumeration of the symptoms produced by less than 
one-millionth of a grain of this substance !! 

Usrs.—In this country, charcoal is used as a therapeutic agent, prin- 
cipally as a disinfectant and antiseptic, to absorb the foetid odour evolved 
by gangrenous and phagedenic ulcers. For this purpose it may be used 
in the form of powder or of poultice. Its disinfecting and antiseptic 
powers, however, are much inferior to those of chlorine, or of the chlo- 
rides of lime and soda. As a tooth-powder it is a valuable agent, freeing | 
the teeth from the foreign matters which cover them, and at the same 
time counteracting the unpleasant smell of the breath arising from 
decayed teeth or disordered stomach. Brachet (Considerations sur 
Usage du Carbon en Médecine, Paris, 1803) states, that it checks caries 
of the teeth. Areca nut charcoal is a favourite variety for tooth-pow- 
ders. Internally, charcoal has been exhibited in various affections of 
the alimentary canal, such as dyspepsia, cardialgia, diarrhoea, and dysen- 
tery. The beneficial effects said to have been produced in these cases 
can only be referred to the action of charcoal on the secretions of the 
bowels ; an explanation apparently supported by Dr. Chapman’s state- 
ment, that in dysentery, where the stools are highly acrid and offensive, 
charcoal entirely divests them of their bad smell and acrimony. In 
consequence of the advantage said to have been obtained by Dr. Cal- 
cagno, of Sicily, by the use of charcoal in intermittents, it was tried by 
Dr. Calvert, physician to the British forces at Palermo, and with suc- 
cess. (Hdinb. Med. and Surg. Jour. vol. x., p. 15). In this country, how 
ever, it is, I believe, never resorted to in ague by medical practitioners. 
Dr. Daniel, of Savannah, has recommended it in obstinate constipation, 
and in the nausea and confinement of bowels which frequently attend 
pregnancy. It has also been used in various other diseases, but expe- 
rience has not confirmed its efficacy. 

ADMINISTRATION.— The dose of charcoal, as ordered by different 
writers, varies from ten grains to a table-spoonful or more. 

In the Dublin Pharmacopeia there is a formula for a wood charcoal 
cataplasm (cataplasma carbonis ligni). It may be prepared by mixing 
finely powdered charcoal with a common linseed poultice; it is applied 
to foul ulcers to destroy their offensive odour. 


3. Carbo Anima'lis—An'imal Char’ coal. 


History AND SyNonYMES.—This substance must have been known 
from the most ancient times. ‘The kind usually met with in the shops 
is prepared from bones, and is termed bone black, or, more commonly, 
wory black, (ebur ustum nigrum). | 

Natura Hisrory.—It is always an artificial product. 

PREPARATION.—The mode of preparing animal charcoal from bones 
has been already described. (Sce Ammonie Hydrochloras). 
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PropertiEs.—In its general properties animal charcoal agrees with 
charcoal procured from wood. The decolorizing powers of the former _ 
are, however, much superior to those of the latter. : 

Composition aND PurrricATIon.—Animal charcoal, prepared by 
calcining the bones of the ox, sheep, and horse, consists of the followimg | 
ingredients, (Dumas, Traité de Chimie, t.i., p. 450): | 


Phosphate of Lime : 
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For the ordinary purposes of the arts, as sugar refining, this impure 
animal charcoal answers very well, because the earthy salts im no way 
affect the process. But in: various pharmaceutical operations the pre- 
sence of phosphate and carbonate of lime would preclude the use of 
animal charcoal, on account of the free acid in the liquids to be deco- 
lorized. Hence the necessity of the purification of animal charcoal. 

In the London Pharmacopeia purified animal charcoal (carbo 
animalis purificatus) is ordered to be prepared by digesting for two days, 
with a gentle heat, a pound of animal charcoal in a mixture of twelve 
fluid ounces of hydrochloric acid and the like measure of water, fre- 
quently shaking them. After pouring off the supernatant liquor the 
charcoal is to be washed with water until no acid is perceptible, and 
then dried. ~ 

In the above process the hydrochloric acid dissolves the phosphate of 
lime and decomposes the carbonate of lime and sulphuret of calcium, 
evolving carbonic and hydrosulphuric acid gases, and forming chloride. 
of calcium, which remains in solution. : 

Purified animal charcoal causes no effervescence when mixed with 
hydrochloric acid, nor is any precipitate produced by the addition 
of ammonia or its sesquicarbonate to the acid. For effervescence would 
indicate the presence of carbonate of lime, while a precipitate with 
sesquicarbonate of ammonia would shew either phosphate or carbonate 
of lime: if phosphate, caustic ammonia would also occasion a 
precipitate. 

Animal charcoal, when deprived of its saline matters, usually contains 
traces of nitrogen. Dobereiner, indeed, supposed it to be a kind of sub- 
nitruret of carbon composed of one equivalent or 14 parts of nitrogen, 
and six equivalents or 36 parts of carbon. Bussy, however, has shown 
that though animal charcoal retains its nitrogen with considerable obsti-. 
nacy, yet that the latter may be separated by heat. | 

PuystotocicaL Errects.—The remarks already made in reference to 
the physiological effects of wood charcoal, apply equally well to animal 
charcoal. | } 

Usrs.—The principal use of animal charcoal is as a decolorizing 
agent in various pharmaceutical processes, as in the preparation of 
sulphate of quinia, hydrochlorate of morphia, veratria, &e. The theory 


of its efficacy is imperfectly understood. The superior value of animal 


to vegetable charcoal is usually referred to the minute separation of the 
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phosphate of lime when bones are employed. Carbonate of potash is 
better for this purpose than phosphate of lime. The property possessed 
by minute particles of charcoal, of abstracting colouring matter from 
liquids, depends, probably, on some chemical affinities existing between 
carbon and colouring matter. It is stated, in some works, that charcoal 
which has been once used cannot have its decolorizing property 
restored by a fresh ignition, unless it be mixed with some inorganic 
substance. ‘This, however, is an error. The animal charcoal which has 
been used in sugar refining, is returned to the maker to be fresh-ignited, 
and is then employed again, and this process of re-igniting, is, | am 
informed, repeated many times, without any loss of decolorizing power. 


Acidum Carbon'icum.—Carbon'ic Acid. 


History anD SyNnonyMES.—Although the ancients were acquainted 
with the poisonous properties of carbonic acid gas, Dr. Black, in 1757, 
was the first who explained the nature of this substance. The spiritus 
lethalis of the ancients is evidently this acid, as is also the spiritus 
sylvestris or gas of Paracelsus and Van Helmont. Fixed air, acid vapour, 
and aérial acid, are other synonymes for it. ) 

Natural History.—It is a constituent of both kingdoms of nature. 

(a). Inthe inorganized kingdom.—Carbonic acid is a constituent of the 
atmosphere. In some parts of the world it is evolved from the earth in 
large quantities, particularly in old volcanic countries. Thus in the 
vicinity of the Lake of Laach, Bischof estimates the exhalation as equal 
to 600,000Ibs. daily, or 219,000,000Ibs., (equal to about 1,855,000,000 
cubic feet) annually! (De la Beche, Theoret. Geology.) Some of the 
acid evolved in the Brohlthal, on the Rhine, is employed by him in the 
manufacture of chemical preparations on the large scale. Most persons 
are familiar, by report, with the Grotto del Cane, near Naples. Itisa 
cavity in a rock, through the fissures of which carbonic acid is evolved. 
Tt has received its name from the practice of putting dogs into it, who 
fall down suffocated The Valley of Poison, in Java, which has been 
described by Loudon, is another spot where this acid escapes from the 
earth. It is a cavity of an oval form, about three quarters of a mile in cir- 
cumference, and from thirty to thirty-five feet deep; filled to the height 
of about eighteen feet with carbonic acid gas. The bottom of it is 
covered with the skeletons of men and various other animals, who have 
fallen victims to its destructive operation. If a traveller should be so 
unfortunate as to enter it, he cannot be sensible of his danger until too 
late to retun. Mr. Loudon thrust a dog in; he fell in fourteen seconds. 
A fowl thrown in appeared to be dead before it reached the ground !! 

Carbonic acid gas is frequently met with in mines and wells ; and is 
termed by miners choke damp (from the German dampf, vapour). 

Few: mineral waters are without this acid, and in some it exists in 

such quantity as to give them a sparkling or effervescent quality 
(see p. 146). 
_ Lastly, carbonic acid is found (native) in combination’ with various 
bases ; as with soda, baryta, strontian, lime, magnesia, and: the oxides of 
manganese, zinc, lead, iron, and copper. According to Mr. De la Beche 
(op. cit.) the average amount of carbonic acid locked ae in every cubic 
yard of limestone, is about 16,000 cubic feet. 
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It is produced in the burning of limestone (carbonate of lime) at lime 
kilns, and by the combustion of charcoal, coal, wood, coal gas, the fire- 
damp of coal mines, and other combustibles containing carbon. 

(b.) In the organized kingdom.—Carbonic acid gas is exhaled by 
plants in dark or shady places, and hence is met with in green-houses, 
especially during the night. Animals develope it in the process of 
respiration, and, therefore, in crowded rooms, with imperfect ventilation, 
accidents have sometimes happened from the accumulated carbonic acid. 
It is produced by the decomposition of organic matters, as during fer- 
mentation of saccharine fluids, and in the destructive distillation of 
animal substances: hence the danger of descending into brewers’ vats. 
Free or combined carbonic acid is found in the blood, urine, bones, &c. 

PREPARATION. —Carbonic acid gas may be procured in various ways, 
but for ordinary purposes is usually obtained by the action of some acid 
(usually hydrochloric) on carbonate of lime (as white marble). It 1s 
most readily prepared in a tubulated glass retort, and may be collected 
over water. The ordinary hydrochloric acid of the shops should be 
diluted with four or five times its volume of water. By the reaction of 
one equivalent, or 37 parts of hydrochloric acid, on one equivalent, or 50 
parts of carbonate of lime, we obtain one equivalent, or 56 parts of 
chloride of calcium, one equivalent, or 9 parts of water, and one equi- 
valent, or 22 parts of carbonic acid. 


INGREDIENTS USED. RESULTS. 


1 eq. Carbon. Acid . . . 22-——————————— 1 eq. Carbon. Acid 22 
leq. Carb. Lime . 50 5; . leq. Oxyg. 8° 1 eq. Wace ee 
leq. Lime 28 3 eq. Cale. 20: EL 

ic leq. Hydrogen. .... on 
erect ne-37 3) eq. Chlorine. .....- 36 1 eq. Chlor. Cale™. 56 


Properties.—At ordinary temperatures and pressures carbonic acid 
is gaseous. In this form it is invisible, irrespirable, has a faint odour, 
and a sharp taste. Its specific gravity is 15277. It is neither com- 
bustible nor a supporter of combustion, except in the case of potassium, 
which, when heated in this gas, takes fire, the products of the combus- 
tion being carbon and carbonate of potash. It extinguishes most burn- 
ing bodies when introduced into it in the ignited condition. It reddens 
litmus feebly. 

Under a pressure of 36 atmospheres at 32°, carbonic acid is a limpid, 
colourless liquid, which is insoluble in water and in the fat oils, butis 
soluble in all proportions in alcohol, ether, oil of turpentine, and carburet 
of sulphur. Its refractive power is much less than that of water. Its 
expansibility by heat is greater than that of gases; for when heated 
from 32° F. to 86° F., its bulk increases from 20 to 29 volumes, while the 
pressure of its vapour augments from 36 to 73 atmospheres. 

By an intense degree of cold, liquid carbonic acid may be solidified. 
Thus, when the pressure is removed frdm this liquid by opening a stop; 
cock in the condensing vessel, the cold produced by the expansion is so 
great, that a quantity of solid carbonic acid is formed. In this state it 
‘is so intensely cold, that mercury, liquid chlorine, liquid cyanogen, &c. 
may be readily frozen by it. Being a very bad conductor of heat, it 
may be handled with impunity. nt, 

CHARACTERISTICS.—Carbonic acid gas is recognised by its feebly red- 
dening litmus, by being incombustible and a non-supporter of combustion 


a 
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(except in the case above mentioned), and by its forming, with a solution 
of lime or of baryta, a white precipitate, soluble in acetic acid. 

The carbonates effervesce on the addition of acetic or hydrochloric 
acid. The evolved gas is known to be carbonic acid by the characters 
before stated. The soluble carbonates form white precipitates in solu- 
tions of lime or baryta 
Before combustion. _After. Composition.—By burning charcoal in one 
volume or 16 parts, by weight, of oxygen gas, 
we procure one volume or 22 parts, by weight, 
of carbonic acid gas, — 


Oxygen } Carbon. 


2eq. fand1 eq }leq.Carb. 
‘ \ 

Eq. Eq.wt.Perct. Saussure. Vol. Sp.gr. or Vol. Sp. gr. 

> . ° 

Carbon ...1..6.. 27:27. ~ 27:04 to 27°38 |Carb. vapour . O‘5orl . 0°4166 Carb. Oxide gas 1. 0°9722 
Oxygen...2. 16. . 72°73. . 72:96 to 72°62|Oxygen gas..1 .... 1°1111/Oxygen gas .. 0°5 0°5555 


CarbonicAcid1 . 22 . 100-00 . 100°00. 100°00,Carb.Acidgas 1 .... 1.5277/Carb. Acid gas. 1. 1°5277 


, Carponic Acip WaTER (Aqua Acidi Carbonici).—At the ordinary 
temperature and pressure of the atmosphere, one volume of water absorbs 
one volume of carbonic acid gas, and acquires. a sp. gr. of 1:0018. By 
doubling the pressure the quantity of gas absorbed is doubled, and so on 
for other degrees of pressure ; for Dr. Henry has shewn that the quantity 
of gas forced into water is directly as the pressure. In the United 
States Pharmacopeeia five volumes of gas are ordered to be condensed 
in one of water. This solution is called Artificial Seltzer Water. The 
bottled soda water, and soda water from the fountain or pump, are, in 
general, merely aqueous solutions of carbonic acid. Carbonic acid 
water is a sparkling liquid, reddening litmus, having a pungent, acidulous 
taste, and causing a white precipitate with lime water, which precipitate 
is re-dissolved by an excess of carbonic acid water. 

PuysiotocicaL Errects. (a.) On Vegetables.— Carbonic acid gas is - 
injurious to seeds, and diminishes or stops their germination according to 
the quantity of acid present. An aqueous solution of carbonic acid 
applied to the roots of plants promotes vegetation. An atmosphere con- 
taining not more than 3 of its volume of carbonic acid promotes the 
vegetation of plants exposed to the solar rays, but is injurious to those 
which grow in the shade (Saussure, Recherches, p. 25, et seq.) 

(6.) On dead animal matter.—Carbonic acid gas retards the putrefac- 
tion of animal substances. 

(c.) On animals.—The respiration of. carbonic acid gas is deleterious 
and fatal to all classes of animals. That it operates in these cases as a 
positive poison, and not merely by excluding oxygen, as some have sup- 
posed, seems to be proved by two facts:—firstly, that an atmosphere 
composed of 79 parts of carbonic acid and 21 of oxygen acts as a 
poison, although there is as much oxygen present as there is in atmos- 
pheric air; and, secondly, that one bronchial tube of the land-tortoise 
may be tied, without any serious injury to the animal; but if, instead of 
tying it, the animal be made to inhale carbonic acid gas by it, death 
takes place in a few hours (Christison, Treatise on Poisons, p. 745, 3rd 
edit.) ‘The impression produced on the pulmonary extremities of the 
par vagum, by the carbonic acid in the lungs, is supposed by some phy- 
siologists to be the ordinary stimulus to inspiration. According to the 
experiments of Nysten (Recherches, p. 88), this gas may be injected into 
the venous system in large quantity, without stopping the circulation, and 
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without acting primitively on the brain; but when more is injected | 
than the blood can dissolve, it produces death by distending the heart, as _ | 
when air is injected into the veins (see p. 23). Applied to the skin of — 
animals, free access of common air to the lungs being preserved, it pro- | 
duces, if the experiment be continued long enough, death. 

(d.)-On man.—If an attempt be made to inhale pure carbonic acid gas, 
the glottis spasmodically closes, so as to prevent the smallest portions 
from entering the lungs (Davy, Researches, p. 472). When mixed with — 
more than twice its volume of air, this gas ceases to provoke spasm of | 
the glottis, and may be taken into the lungs. In this case it gives rise to 
symptoms resembling those of apoplexy. It usually causes a sensation | 
of tightness at the chest, uneasiness, giddiness, loss of muscular power, | 
insensibility, and stertorous breathing, sometimes accompanied by con- 
vulsions or delirium. These symptoms are succeeded by asphyxia and | 
death. | 

Applied to the conjunctiva it acts as an irritant, and excites pain, redness, _ 
and a flow of tears. Applied to the skin (care being taken that it is not — 
inhaled) it produces a sensation of warmth and pricking or tingling, | 
sometimes accompanied by pain, increased frequency of the pulse, | 
sweating, and excitement of the nervous system. M. Collard de Mar- © 
tigny (quoted by Dr. Christison) experienced weight in the head, obscu- _ 
rity of sight, pain in the temples, ringing in the ears, giddiness, and an — 
undefinable feeling of terror. Taken into the stomach, dissolved in water, — 
or in the form of effervescing draughts, it allays thirst, and diminishes | 
preternatural heat, thus acting like the other dilute acids. If it be — 
evolved in the stomach, it distends this viscus, excites eructations, and — 
checks both nausea and vomiting. It appears to promote the secretions | 
of the alimentary tube, to assist the digestive process, to allay irritation, © 
and to act as a refreshing and exhilirating substance. It is said to be — 
diuretic and diaphoretic. Wohler and Stehberger expressly state, that — 
the use of carbonic acid did not increase the quantity of this substance © 
in the urine (Duncan, Supplement to the Kdind. Disp. p. 223). When 
drunk too quickly, and in large quantity, water impregnated with this 
gas has been known to excite giddiness and intoxication (Fodéré, Med. 
Légale\; and it is probable that champagne is indebted to this substance _ 
for part of its intoxicating powers. Applied to ulcers and suppurating — 
surfaces, carbonic acid gas acts as a stimulant, improves the quality of | 
the discharge in ill-conditioned and indolent ulcers, retards the putrefac- | 
tion of the secreted matters, diminishes the unpleasant odour of foul and — 
gangrenous sores, and promotes the separation of the dead and mortified — 

arts. | 
7 Usres—(a.) When inhaled.—In some diseases of the lungs, particularly 
phthisis, it has been proposed to mix carbonic acid gas with the atmos-— 
pheric air breathed by the patient, with the view of lessening the stimu- 
lant influence of the oxygen, to diminish the quantity, and improve the - 
quality of the matter expectorated, and at the same time to relieve the | 
hectic symptoms. Itis not at all unlikely that temporary relief might | 
be gained by its employment; but difficulty is experienced in the mode 
of applying it. Of course, to be beneficial, it ought to be constantly 
inspired. ‘Temporarily it is readily inhaled, by generating it in a large 
bottle or jar, and breathing it by means of a tube; but for its continued 
use, the only method that can be employed is to evolve the acid in the 
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patient’s chamber. In some parts of the continent a popular remedy for 
consumption is a residence in rooms or houses inhabited by cows; and 
the asserted beneficial effects are supposed to be in part attributable to 
the carbonic acid gas contained in the chamber ; “but, says Vogt (Lehrbuch 
der Pharmakodynamik, Bd. ii. S. 32), “ we must not overlook the humid, 
mild, balsamic vapour, with which the air of cow-houses is commonly 
impregnated.” 

(b.) Taken into the stomach, carbonic acid is a most valuable remedy 
for checking vomiting, and diminishing irritable conditions of this viscus. 
The best mode of exhibiting it is, I believe, in the form of an effervescing 
draught, composed of citric acid and bicarbonate of potash. In fever, it 
is an excellent refrigerant ; especially serviceable in those cases which 
are accompanied with gastric irritation. In that form of lithiasis 
attended with a white or phosphatic deposit in the urine, water impree- 
nated with carbonic acid may be taken with advantage ; but in this case 
the common effervescing draught, (made of a vegetable acid, and a 
carbonated alkali) cannot be substituted for carbonic acid water, since it 
communicates an alkaline property to the urine. 

(¢.) Clysters of carbonic acid gas have been employed in certain affec- 
tions of the rectum and colon,—for example, ulceration of the rectum, 
especially when of the kind commonly denominated cancerous. 

(d.) A stream of carbonic acid gas has been applied to the uterus with 
great benefit, in a painful condition of this viscus, as I have already 
mentioned (at p. 54). 

(¢.) Applied to the skin, care being taken that the gas is not inhaled, it 
is employed either in its gaseous form, or dissolved in water. It is, of 
course, adapted to those cases where it is desirable to excite the vascular 
system, especially of the skin, and to cause perspiration ; while, on the 
other hand, it is objectionable in inflammatory cases. In chlorosis, 
amenorrhea, dyspepsia, hysteria, scrofula, &c., it has also been found 
useful. 

(7) It has been applied to cancerous and other ulcers, to allay pain, to 
improve the quality of the secretions, and to check sloughing. It is 
readily administered by means of a tube connected with a bottle gene- 
rating the gas. In this case it should be procured by the action of 
dilute sulphuric acid on marble, for if hydrochloric acid be employed, 
the gas requires washing, to remove any of this acid which may pass 
over with it. Or it may be used in the form of solution, in which case 
the bottle-soda-water may be employed. Or, lastly, we may apply the 
yeast poultice. 

_ ADMINISTRATION. — Internally, carbonic acid may be administered 
under the form of carbonic acid water (the ordinary bottle-soda-water) 
which may be given in quantities regulated by the moderate desires of 
the patient. : 

Where no objection exists to the use of the vegetable salts of potash, 
carbonic acid may be administered under the form of the ordinary 
Pervescing draught, composed of a vegetable acid and an alkaline 
carbonate. In febrile disorders, when the stomach is in a very irritable 
ondition, I prefer a draught made with citric acid and the bicarbonate 
of potash. 

_ Another mode of employing carbonic acid is under the form of the 
rerdulous or carbonated mineral waters. 

O 
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These are distinguished, according to the nature of their prepon- 
derating constituent, into the acidulo-alkaline (as those of Pougues, Vichy, — 
Mont d’Or, Spa, Selters, Bilin, Altwasser, &c.), the acidulo-chalybeate — 


(as those of Flinsberg, Giesshiibel, Fachingen, and Pyrmont), and the — 
acidulo-saline (as those of Wildungen, Kissingen, Schwalheim, &c.) 


: 


[For further information concerning the acidulous waters, consult Lee’s © 


Account of the Watering-Places of the Continent; and the article on mineral — 


waters, by Dr. Thomson, in the Cyclopedia of Medicine. | 

ANTIDOTES.—In accidents arising from the inhalation of carbonic acid 
or carbonic oxide, proceed as follows :—remove the patient immediately 
into the open air, and place him on his back with his head somewhat 
elevated. Produce artificial respiration by pressing down the ribs, and 
forcing up the diaphragm, and then suddenly removing the pressure. 
Dash cold water over the body, and abstract a small quantity of blood 
either by venesection or cupping. Stimulants of various kinds may be 
employed either internally by the stomach, or in the form of frictions, or 
inhalations (as of ammonia, weak chlorine, &c.) 


Al'cohol.—Al cohol. 


History.—Fermented liquors were known in the most remote ages of 
antiquity. The sacred historian tells us (Genesis, ch. ix.) that after the 
flood (which is supposed to have occurred 2,348 years before Christ), 
‘ Noah planted a vineyard: and he drank of the wine,and was drunken.” 
Homer, the most ancient of all the profane writers, and who lived more 
than 900 years before the Christian era, also frequently mentions wine, 
and notices its effects on the body, mind, &c. (Odyssey, ix. and XXL) 
Herodotus (Euterpe, lxxvii.), who wrote 445 years before Christ, tells us, 
that the Egyptians drank a liquor fermented from barley. or 

It is uncertain at what period vinous liquors were first submitted to 
distillation. Morewood (Essay on Inebriating Liquors, p. 107) consi- 
ders the Chinese to have been acquainted with this process long before 
the rest of Asia, Africa, and Europe. It 1s usually stated that Albucasis. 
who is supposed to have lived in the 12th century; taught the mode of 
procuring spirit from wine (Gmelin, Handbuch d. Chemie, Bd. 2, p. 274). 
Raymond Lully in_ the 13th century was acquainted with spimit, a: 
well as with the mode of depriving it of water by means of carbonate 0: 

otash. 

é PREPARATION.—The preparation of alcohol may be divided into thre 
stages: the production of a fermented vinous liquid ; the preparation fron 
this of an ardent spirit by distillation; and, lastly, rectification or purifi 
cation. : 

Srace 1. Propuction or 4 Vinous Liguor.—When vegeta 
ble substances are placed in contact with air and moisture, they underg 
that kind of decomposition which 1s denominated fermentation. Th 
products of this process vary at different periods or stages; and on thi 
depends the distinction into kinds or varieties of fermentation. Thv 
starchy liquids, under some circumstances, become saccharine ; the pr 
cess being termed the saccharime fermentation. Sugar dissolved 1 
water, and mixed with glutinous matter, is converted into carbonic aci 
and alcohol; and to this process the name of vinous fermentation — 
applied. Vinous liquids are capable of generating acetic acid, and tl 
process is denominated acetous fermentation. Lastly, most vegetab 
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substances are slowly converted into gases and a substance called vege- 
table mould (humus), constituting the process called the putrefactive 
fermentation. 

To produce a vinous liquid it is necessary that there be present sugar 
(or some substance capable of forming sugar, as starch), a certain quan- 
tity of water, and a ferment (usually yeast). Moreover a certain tempera- 
ture (the best is between 70° and 80° F.) is necessary. The precise 
functions which each of these essentials performs are not known. As 
Berzelius has remarked, the changes may depend on the developement 
of forces of no common nature. The products of this process are carbonic 
acid, alcohol, and yeast. To account for the two first of these we take 
the data furnished us by Thenard. 


SUBSTANCES FERMENTED AT 59°, PRODUCTS OF FERMENTATION. 
TEES I CR Fee A S00 | -Alcohebofi 0°822' 0510. .0t feeb on decks 171°5 
MEE te ot cg ike! Yn .- 60; 1) Corbamicta cid {anette ae et eae 94°6 
Natisedusiresidnie =<.) gi. ck eta 12°0 
Residual yeast! 50 lh ce 40°0 
a 318°1 
MOSS Ne ohh an 41°9 
360 360°0 


Now the nauseous residue and residual yeast nearly make up the quan- 
lity of yeast employed ; and supposing the loss to be proportionally 
divided between the alcohol and the acid, it follows that, by the vinous 
fermentation, sugar is resolved into carbonic acid and alcohol. 

The explanation of the changes which occur in the conversion of 
saccharine solutions into alcoholic liquors, depends, of course,-on the view 
faken of the composition of sugar. If we adopt, with Mr. Brande (Manual 
of Chemistry), 162 as the equivalent for sugar, the following are the 
changes :—One equivalent or 162 parts of sugar, with two equivalents or 
[8 parts of water, are converted into four equivalents or 88 parts of 
carbonic acid, and four equivalents or 92 parts of alcohol. 


INGREDIENTS USED. RESULTS. 
4 eq. Carbon . . 24 ---------------------------22 4 eq. Carb®. Acid . . 88 
j 8 eq. Carbon . . : 
leq. Sugar. . . 162~ 8 eq. Oxygen. . 


l 2 eq. Oxygen. . 
10 eq. Hydrogen. 


18 § 2eq. Oxygen. . 
~ U 2 eq. Hydrogen. 


2eq. Water... 4 eq. Alcohol. . . . 92 


The liquid obtained by the vinous fermentation has received different 
lames, according to the substance from which it is obtained. When 
srocured from the expressed juices of fruits, as grapes, currants, goose- 
erties, &c., it is denominated wine (vinum) ; from a decoction of malt 
ind hops, ale or beer (cerevisia); and from honey and water, mead 
hydromeli). Fermented infusions of barley (raw grain and malt) pre- 
vared by the distillers of this country for the production of ardent spirit, 
re technically denominated washes. . 

The liquid obtained by the vinous fermentation consists of water, 
Ucohol, colouring and extractive matters, volatile oil, various acids and 
alts. 

Stack 2. Propucrion or ARDENT Sprrit.—By the distillation 
f a vinous liquid we obtain ardent spirit (spiritus ardens). When 
rine is employed, the spirit is called brandy (spiritus vini gallict); when 


: 
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the vinous liquid is obtained by the fermentation of molasses or treacle,’ 
the spirit is termed rum (spiritus sacchari); when the liquid is a fer- 
mented infusion of grain (wash), the spirit is denominated corn spirit 
(spiritus frumenti); and when the vinous liquid is either a fermented in- 
fasion of rice or toddy (palm wine), the spirit is named arrack (if from: | 
the former, it is termed spiritus oryz@). The well-known liquors called 
yin, hollands or geneva, and whiskey, are corn spirits flavoured. 

Ardent spirit, from whatever source obtained, consists of water, alcohol, 
volatile oil, and, frequently, colouring matter.. The following are, accord- 
ing to Mr. Brande (Phil. Trans. for 1811 & 1813), the average quantities 
of alcohol (sp. gr. 0°825 at 60° F.) m some kinds of ardent spirit :— 


Alcohol Alcohol 
100 parts (by measure) of (by measure). | 100 parts (by measure) of (by measure). 
Brandy contain ....-+- 53°39 Whiskey (Scotch) contain .. . 54°32 
RUA iia te, ne ae heen os ne ye 8 53°68 Whiskey. (Irish)... » + + « 53°90 
GUI fa Meineke Ge Fete ne) 51°60 


low wines. Itis concentrated “or doubled by a second distillation, by 
which raw corn spirit is obtained. Towards the end of the distillation 
the distilled product acquires an unpleasant odour and taste from the 
presence of volatile oil, and 1s called faints. Raw corn spirit is sold 
by the distiller to the rectifier at 11 or 25 per cent. over proof, in the 
language of Sykes’ hydrometer. | 
Stick 3. RecrivicATION.—The object of the rectifier is; tom 
deprive ardent spirit of its volatile oil and water. This is effected by 
repeated distillations, and by the use of pearlash (carbonate of potash),” 
which, by its powerful affinity for water, checks the rise of this fluid in 
distillation. j 
All kinds of ardent spirits contain a volatile oil, which is termed by 
the Germans Fuselél. That obtained from potatoe spirit has been 
described by Pelletan (Jour. de Chimie Médicale, tom. 1°". p. 76), under 
the name of huile volatile de pomme-de-terre : it appears to be analogous 
to the oil procured from corn spirit, and which has been noticed by 
Buchner (Repert. 24, 270). From Messrs. Bowerbank, rectifiers, of 
London, I have received, under the name of oil of grain, a sample of 
volatile oil obtained by them in the rectification of corn spirit. Itis a 
limpid, transparent liquid, of a pale yellow colour, having an unpleasant 
odour and an acrid taste. When washed with water, and then distilled 
from chloride of calcium, it is quite colourless. Its sp. gr. is 0°833 at 
56°F. Itburns in the atmosphere with a flame like that of light carbu- 
retted hydrogen gas. It dissolves iodine, and is soluble in alcohol and’ 
ether, but is insoluble in water, in liquor ammonie, and in liquor potasse. 
It dissolves in strong nitric acid, but acquires a slightly yellowish red’ 
tinge, and when the mixture is heated, violent re-action takes place; 
nitrous fumes mixed with nitric ether are so rapidly evolved, that if the 
experiment be performed in a tubulated retort the stopper is sometimes 
forced out with considerable violence. Sulphuric acid added to this oil 
forms with it a deep, blood-red coloured, thick liquid, and evolves heat. 
and an odour analogous to that of mint. Potassium rapidly decomposes 
++ with the evolution of hydrogen. I am.informed by Messrs. Bowerbank 
that they obtain from 500 gallons of corn spirit about 1 gallon of oil of 
erain, which they employ as a substitute for lamp oil. - | ae! 


oe 
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' In the London Pharmacopeia alcohol is directed to be procured by 
dissolving one pound of chloride of calcium (fused) in a gallon of rectified 
spirit (sp. gr. 0.838): from this seven pints and five fluid ounces of 
alcohol (sp. gr. 0°815) are to be distilled. In this process the chloride 
of calcium, (which is very soluble in spirit) having a powerful affinity for 
‘water, prevents the rise of this fluid during distillation, and ‘thus the 
spirit is deprived of nearly the whole of its water. _ | 

- ProperRties.—Alcohol isa limpid, - colourless, inflammable liquid, 
Aaving a peculiar and penetrating odour, and a burning taste. Its sp. gr. 
at 99° F., is 0°7947; at 621° F., 0°791; at 173° F., it is only 0°73869 
(Dumas, Traité de Chimie, t. 5, 462). 

No means of solidifying it are at present known. It boils at 173° F.: 
every volume of the boiling liquid gives 488°3 vols. of vapour calculated 
at 212°F. The sp. gr. of alcohol vapour by experiment is 16133, by 
calculation; according to Dr. Thomson, 1°5972. 

It is very combustible. In atmospheric air it burns with a pale blue 
flame, giving out a very intense heat, and generating carbonic acid and 
water, but depositing no soot. The colour of the flame may be variously 
tinted—as yellow by chloride of sodium, violet by chloride of potassium, 
green by boracic acid or a cupreous salt, carmine red by chloride of 
dithium, crimson by chloride of strontium, and greenish yellow by chlo- 
tide of barium. One volume of alcohol vapour requires, for its complete 
combustion, three volumes of oxygen gas, and yields two volumes of car- 
bonic acid gas and three volumes of aqueous yapour. If alcohol vapour 
mixed with atmospheric air or oxygen gas be passed through a tube 
heated to dull redness, the products are carbonic, acetic, and aldehydric* 
acids, water, and a peculiar substance having a disagreeable, pungent 
odour (Liebig). By the combustion of alcohol vapour by spongy plati- — 
num the products are aldehydt, acetal, acetic acid, and acetic ether 
(Liebig). | 

Alcohol has a strong affinity for water: hence it abstracts this fluid 
from the atmosphere, and precipitates from their watery solution those 
salts (e. g. sulphate of potash) which are not soluble in spirit: while, on 
the other hand, water precipitates from their alcoholic solution. those 
Substances (e. g. resin and oil) not soluble in water. By the mixture of 
alcohol and water, heat is evolved, while air-bubbles are so copiously 
developed, that for a few moments the liquid appears turbid. When cold, 
the resulting compound is found to possess a greater’ density than the 
mean of its constituents: but as the condensation varies with the pro- 
portions of alcohol and water employed, the sp. gr. of the resulting com- 
pound can be ascertained by experiment only. The maximum conden- 
sation is obtained by mixing 54 vols. of alcohol with 49°77 vols. of 
water: the resulting compound measures 100 vols., so that the condensa- 


* Aldehydric acid (Aldehydsaure) is a term applied by Liebig and Poggendorf 
Handworterbuch der Chemie) to the Lampic acid of Daniell. It is derived from 


Alcohol de hydrogenuatus. Its probable formula is C+ H? 0? + H. 


_ + Aldehyd (Aldehyd), another term introduced by the same chemists to indicate a 
luid composed of C1 H# O2. 
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tion is 3°77. If we regard this as a definite compound of alcohol and 
water, its composition may thus be stated :— 


Rudberg. 
ey ee ee 
Eq. Kq. Wt. Per Cent. Vols. Weight. 
Alcohol -is:% 5 2 sjeeue ees Los eee eee BS. or 'eilin, Ualtret A6 ss +» 54°00"... « Daze 
"RELY tml a ial arora Siialid: we vias "OF ty. ee REO ae ee 
¢ Sauna as EMRE ns Seon atte CR aS cca sh Meat ele ace wee ESE 
Terhydrate of Alcohol ....1.-..--. BQ inl b ec ie le 100... . 10000... 92°68m 


Alcohol combines with certain salts (as the chlorides and nitrates) to 
form definite compounds, which have been termed alcohates, in which the 
alcohol appears to act as a substitute for the water of crystallization. 

Alcohol is a solvent of many organic substances, as volatile oil, fixed 
oil, resin, extractive, most varieties of sugar, many nitrogenous organic 
acids, the vegetable alkalies, urea, caseum, gliadine, leucine, picromel, 
and osmazome. It prevents the putrefaction of animal substances, and 
is, in consequence, extensively employed in the preservation of anatomical 
preparations. Its efficacy is imperfectly understood. It acts, in part at 
least, by excluding air (oxygen) and water,—the two powerful promoters 
of putrefaction ; for when animal substances are immersed in spirit, this_ 
fluid mixes with and replaces the water with which the tissue was im- 
pregnated ; and thus prevents putrefaction by removing one of the essen- 
tial conditions to its production, namely, the presence of water. Its 
attraction for water, and its power of coagulating albuminous substances, 
are properties which probably assist powerfully in rendering it an anti- 
septic. Alcohol and rectified spirit of wine give greater firmness to, and 
whiten the animal tissues. The latter property is objectionable in the 
preservation of some morbid specimens, as gelatiniform cancer (cancer 
gélatiniforme or aréolaire of Cruveilhier,—the matiére collotd of Laennec). 
A mixture of one part rectified spirit and three parts water will, however, 
preserve specimens of the last-mentioned disease in a transparent condition. 

CHARACTERISTICS.—Alcohol and ardent spirits are recognized by 
their inflammability, odour, taste, and miscibility with water. In order 
to detect alcohol in liquids supposed to contain it, let the suspected 
liquor be submitted to distillation with a gentle heat (as from a vapour 
or water bath), and to the distilled liquid add dry carbonate of potash, 
to abstract the water. The alcohol floats on the surface of the alkaline 
solution, and may be recognized by the characters above mentioned. 

Composition.—The elementary constituents of alcohol are carbon, 
hydrogen, and oxygen. | 


Eq. Eq.Wt. Per Cent. Dumas & Boullay. Saussure. Vol. Sp. Gr. 


Carbon .2..12... 52°18... 52:37... 51°98 | Carbonvapour. lor2 . 0°8333 
Hydrogn3.. 3... 13°04... 13°31... 13°70 | Hydrogen gas... 3 - 0°2083 
Oxygen. 1.. 8... 34:78... 34°61... 34°32] Oxygengas... 05. 0°5555 
Alcohol. 1. . 23... 100-00... 100-29... 100-00 | Alcohol vapour . 1 . 175972 


Chemists are not agreed as to the manner in which these constituents are 
erouped. By some these elements are regarded as forming one equiva- 
lent of olefiant gas, and one equivalent of water: others consider alcohol 
to be a compound of one equivalent of a % carbo-hydrogen (called by 
some etherine, by others tetarto-carbo-hydrogen or quadri-hydrocarburet), 
and two equivalents of water; while a third class of philosophers view 


| 
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this liquid as a hydrated oxide of a + carbo-hydrogen (ethereum of Kane, 
ethule of Berzelius), or as the hydrate of ether; for ether is by them 
regarded as the oxide of ethereum. The latter opinions involve the 
necessity of assuming the equivalent for alcohol to be 463; that is, double 
the Sep stated above. The following table illustrates the views just 
stated :-— 


Per Per Per Per 

'  _Kq. Eq. Wt. Cent. Eq.Eq.Wt. Cent. Eq. Eq. Wt. Cent. Eq. Eq. Wt. Cent. 

lefiant gas 1..14.... 60°7| Etherine 1..28.... 60°7 | Ethereum pass aa 2 Ether ..1..37 80°43 
Water cs..e--l.. 9.-.. 39°3}/ Water .. 2..18.... 39°3 | Oxygen.. 1.. 8....17°39 hime oe eke 


Water .. 1.. 9-.-.19°56 | Water..1.. 9....19°56 


Icohol ......1..23....100°0} Alcohol . 1..46....100°0 | Alcohol... 1..46....99°99 | Alcohol 1-.46.. .-99°99 


ALCOHOLOMETRY.—The value of ardent spirit is, of course, propor- 
tionate to the quantity of alcohol contained therein; and, therefore, a 
ready mode of estimating this is most desirable. The alcoholometrical 
method usually adopted consists in determining the sp. gr. of the liquid 
by an instrument called the hydrometer. 'That employed in this country, 
in the collection of the duties on spirits, is called Sykes’s hydrometer. 
Spirit having the sp. gr. 0°920, at 60° F. is called proof spirit; that 
which is heavier is said to be under proof, while that which is lighter is 
called over proof. ‘The origin of these terms is as follows :—Formerly a 
very rude mode of ascertaining the strength of spirit was practised, 
called the proof: the spirit was poured upon gunpowder, in a dish, and 
inflamed. If at the end of the combustion the gunpowder took fire, 
the spirit was said to be above or over proof; but if the spirit contained 
much water, the powder-was rendered so moist that it did not take 
fire: in this case the spirit was declared to be delow or under proof. 
As spirit of different strengths will or will not inflame gunpowder, 
according to the quantity of spirit employed, it became necessary to fix 
the legal value of proof spirit: this has been done, and proof spirit 
(spiritus tenuior, Ph. L.) is defined, by -act of parliament, to be such that 
at the temperature of 51° F. thirteen volumes of it weigh exactly as 
much as twelve volumes of water. According to this definition the 
sp. gr. at 60° F. is 0-920, and spirit of this strength consists of 


By Weight. Sp. Gr. 
WACOROL Sti peked taste OF ele Na Gat SON EW otic Meise oa aie 0°791 
NO teRG teow ate. oiVlokean eae aio “0 BRC LOR cgoten cue oc ats 1-000 
Proercginti es ake k LOOSE aera eyes 0:920 


Proof spirit may be prepared by adding three pints of distilled water, at 
60°, to five pints of rectified spirit, sp. gr. 0°838. Compounded spirits 
(e. g. gin) are not allowed (6 Geo. 4, cap. 80, sect. 124) to be kept or 
sent out stronger than 17 per cent. under proof; but gin, as usually 
sold by the rectifier, is 22 per cent. under proof. Distillers are not 
permitted (6 Geo. 4, cap. 80, sect. 81) to send out spirits at any other 
strength than 25 or 11 per cent. above, or 10 per cent. below proof. 
The legislature (6 Geo. 4, cap. 80, sects. 101 & 114) has also defined 
spirits of wine to be of the strength of 43 per cent. over proof at 
the least. The liquid sold as rectified spirit has usually a sp. gr. of 
from 54 to 60 or 64 per cent. over proof. Hatters employ that at 54 
or 56; varnish-makers that at 58 per cent. over proof. Rum and 
brandy, as usually sold, are 10. per cent. under proof. The act 
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already quoted (sect. 180) declares, that no foreign or colonial spirits — 


(not being compounded colonial spirits) shall be kept or sent out of less 
strength than 17 per cent. under proof. The following table, showing 
the specific gravities of spirits of various strengths, indicated by Sykes's 
hydrometer at 60° F., has been drawn up from “ The Ne Plus Ultra 
(vol. ii.). of Assaying, Weighing, Measuring, and Valuing of Spirituous 
Liquors. By W. Gutteridge. London, 1828.” 


Sykes’s Hydrometer. Sp. Gr. Sykes’s Hydrometer. Sp. Gr. 
70 percentum. ..... 4 <6 0°8095 PYOOL)” o/ene0s. +a = shane 0°9200 
| SRS SS ee eed SY ot 0°822] 5 .‘per-centum. .”... ae 0°9259 
theless) 2 27 geese ns oa To ty Wis levi a enoegets 
CL TR TR Rae ie oe oe 0°8298 11 0.9329 
OAT aR, ON Ce Om 1 Be 0:8336. 3) late si oS te ee ; 
UPS G Go tL, Ec s. S Ce Ree 0°8376 5 VU SL 4 sc, ond eas ie cee CRC 0°9396 
Gul hoor tet, ie meni nets TET Band Mir ae raiearcatarta bts 0-94.48 
SANGO Teh y tie ca ten dle) Wes OSSBS CHO Sagas TUE ges en) Aimee 0°9456 
hy SAME! Pee rcledes Sieg Aly 08413 ly Bl eee ria, Leo ee 0-9476 
Tea Wah Gea pate 5 nS 0°8482 bas ehie 
SATA Oats b Walle Been o sie ents 0°8597 Riana tert pak ai 
tithe %. Se hee a 0°8869 SOr4hiy eis ae SI ee 
Ae OMAN wae RR. Teme LES 0°9060 100 (water) ov ene t6) ot 0 eed GeO REDO 


Another mode of judging of the strength of spirits (as brandy) is the 
phial test, technically called the bead, the prewve d’Hollande of the 
French. It consists in shaking the spirit in a phial, and observing the 
size, number, and bursting of the bubbles (or beads as they are termed): 


the larger and more numerous the beads, as well as the more quickly 


they break, the stronger the spirit. 


Hitherto chemical analysis has been of little avail in determining the ~ 
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strength of spirit, at least for commercial purposes. For, on the one 
hand, we are yet in want of an accurate method of determining the rela- ~ 
tive quantities of alcohol and water in mixtures of these fluids ; while, on 
the other, the combustion of spirit by the black oxide of copper, and the — 


estimation of the quantity of alcohol by the carbonic acid produced, is 
impracticable for ordinary purposes. 


Purity.—Alcohol, or rectified spirit of wine, should be colourless and 


transparent. . Its freedom from other substances than alcohol or water 1s 


to be determined by the purity of its odour, by the absence of any acid ~ 
or alkaline reaction, by its easy and complete volatility. ‘The presence — 


of volatile oil (oil of grain, or Fuselél of the Germans) may be ascertained 
by strong sulphuric acid, which communicates a red colour to this sub- 


stance (Geiger, Handb. d. Pharm.) Vogel says, that a solution of silver — 


is a delicate test of volatile oil: when mixed with spirit, and exposed to _ 
solar light, it becomes red if any oil be present, but undergoes no change — 


of colour if the spirit be pure. 


PrysioLocicaL Errects. (a.) On vegetables —Alcohol acts on plants 


as a rapid and fatal poison. Its effects are analogous to those of hydro- 
cyanic acid. 

(d.) On animals —Leeches immersed in spirit die in two or three mi- 
nutes. ‘Their bodies are shrivelled or contracted, and before death they 
make but few movements; the head and tail of the animal are drawn 
together. Fontana found, that when half the body of a leech was 
plunged in spirit, this part lost all motion, whilst the other half con- 
tinued in action. The same experimentalist observed, that spirit killed 
frogs when administered by the stomach (in doses of 40 drops), injected 
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beneath the skin, or when applied to the brain or spinal marrow. Plung- 
ing the heart of this animal in spirit caused its motion to cease in twenty 
seconds. Applied to the right crural nerve of a frog, it destroyed the 
power of moving, in the right foot, on the application of stimulus (Fontana, 
Treatise on the Venom of the Viper, translated by J. Skinner, vol. ii. 
p- 371, et. seg.) Monro (Essays and Observ. Physicz and Literary, 
vol. 111. p. 340) observed, that alcohol applied to the hind legs of a frog 
rendered the pulsations of the heart less frequent, and diminished sensi- 
bility and mobility. Fontana (op. cit. p. 365, et. seg.) states that. turtles 
were killed by spirit administered by the stomach or by the anus, or. 
injected beneath the skin: before death the animal became motionless: 
applied to the heart of these animals it destroyed the contractility of this 
viscus. Some very interesting experiments were made with spirit on 
birds by Flourens (Recherches sur les fonctions et les propriétés du systéme 
nerveux dans les animaux vertebrés, 1824). This distinguished physiolo- 
gist administered six drops of alcohol to a sparrow, whose skull he had 
laid bare. In afew minutes the animal began to be unsteady both in 
walking and flying. After some time a dark-red spot appeared on the 
skull, in the region of the cerebellum, and became larger and deeper- 
coloured in proportion as the alcohol more powerfully affected the animal. 
In some other experiments, Flourens observed that alcohol produced the 
same effects on the movements of birds as the removal of the cerebellum 
occasioned, but that when alcohol was administered the animal lost the 
use of his senses and intellectual faculties ; whereas when the cerebellum 
was removed, no alcohol being given, he preserved them. From these 
and other observations, Flourens is of opinion that alcohol, in a certain 
dose, acts specifically on the cerebellum, and that in larger doses it affects 
other parts also. Furthermore, he thinks the physical action of alcohol 
on the cerebellum to be absolutely the same as a mechanical lesion. 

The effect of alcohol on fishes is analogous to that on other animals. 
If a little spirit be added to water in which are contained some minnows 
(Cyprinus phoxinus, Linn.), the little animals make a few (spasmodic ?) 
leaps, and become incapable of retaining their proper position in the 
water, but float on their sides or back. If removed into pure water they 
soon recover. 

The mammals on which the effects of alcohol have been tried are dogs, 
cats, horses, rabbits, and guinea-pigs. The principal experimentalists 
are Courten (Phil. Trans. for 1712); Fontana (op. eit.) ; Viborg (Abhandl. 
fur Thierarzte, 'Theil II. quoted by Wibmer, Die Wirkung, &c.); Brodie 
(Phil. Trans. for 1811); and Orfila (Towicologie Générale). The results of 
their experiments may be thus briefly expressed:—Four drachms of alco- 
hol injected into the jugular vem of a dog coagulated the bleod and 
caused instant death (Orfila). Introduced into the stomach of cats, dogs, 
or rabbits, it produces an apoplectic condition (Brodie and Orfila): this 
state is preceded, according to Orfila, by a strong excitement of the 
brain. The same experimentalist found that alcohol acts with less 
energy when injected into the cellular texture, than when introduced into 
the stomach; from which he infers that its first effects are the result of 
the action which it exerts on the extremities of the nerves; though he 
admits that ultimately it becomes absorbed. On examining the bodies 
of animals killed by introducing alcohol into the stomach, this viscus 
has been found in a state of inflammation. 
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(c.) On man.—The effects of alcoholic liquors on man vary with the 
strength of the liquid, the substances with which the alcohol is combined, 
the quantity taken, and the constitution of the patient. 

a. The local effects of alcohol and rectified spirits ave those of a 


powerfully irritant and caustic poison. To whatever part of the body | 


these agents are applied they cause contraction and condensation of the 
tissue, and give rise to pain, heat, redness, and other symptoms of 
inflammation. These effects depend partially or wholly on the chemical 
influence of alcohol over the constituents of the tissues : for the affinity of 
this liquid for water causes it to abstract the latter from soft living parts 
with which alcohol is placed in contact; and when these are of an albu- 
minous or fibrinous nature, it coagulates the liquid albumen or fibrin, and 
increases the density and firmness of the solid albumen or fibrin. The 
irritation and inflammation set up in parts to which alcohol is applied, 
depends (in part) on the resistance which the living tissue makes to the 


chemical influence of the poison: in other words, it is the reaction of | 


the vital powers, brought about by the chemical action of alcohol. But, 
besides the local influence of this liquid dependent on its affinity, we 
can hardly refuse to admit a dynamical action (wide pp. 7, 11), in virtue 
of which it sets up local irritation and inflammation, independent of 
its chemical agency. The coagulation of the blood contained in the 
vessels of the part to which this liquid is applied (an effect which Orfila 
observed when he killed an animal by injecting alcohol into the cellular 
tissue of the thigh of a dog), depends of course on the chemical in- 
fluence of the poison. 

3. The remote effects of ardent spirits on man may be conveniently 
considered in the order of their intensity ; and for this purpose we may 
divide them into three degrees or stages. 

1. First or mildest degree (EHacitement).—This is characterized by 
excitement of the vascular and nervous systems: the pulse is increased 
in frequency, the face flushed, the eyes animated and perhaps red, 
the intellectual functions are powerfully excited, the individual is more 
disposed to joy and pleasure; cares disappear; the ideas flow more 


easily and are more brilliant. At this period the most violent protesta~- 
tions of love and friendship are frequently made, there is a strong dispo- -_ 


sition to talk, and various indiscretions are oftentimes committed. ‘This 
degree of effect I presume to be the condition to which all persons 
aspire in drinking: the unfortunate drinks to drown his cares; the 
coward to give him courage ; the bon-vivant for the sake of enjoying the 
society of his friends; the drunkard from mere sensuality. None, 
perhaps, would wish to go beyond this, yet many, when they have got 
thus far, exceed their intended limit. 

2. Second degree (Intoxication or Drunkenness\.—The essential cha- 
racters of this stage are a disordered condition of the intellectual func- 
tions and of volition, manifested by delirium, varying in its characters 
in different individuals, and by an incapability of governing the action 
of the voluntary muscles. This state is accompanied with excitement of 
the vascular system, and frequently with nausea and vomiting: it is 
followed by an almost irresistible desire for sleep, which usually con- 
tinues for several hours, and is attended with copious perspiration. 
When the patient awakes he complains of headache, loathing of food, 
great thirst, and lassitude : the tongue is furred and the mouth clammy. 


”~ 
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3. Third degree (Coma or True Apoplexy).—This condition is usually 
observed when excessive quantities of spirit have been swallowed in a 
short time. According to Dr. Ogston (quoted by Dr. Christison) the 
patient is sometimes capable of being roused; the pulse is generally 
_slow, the pupils are occasionally contracted, but more commonly dilated, 
and the breathing is for the most part slow: but exceptions exist to all 
these statements. Convulsions are rare: when they occur the patients . 
are usually young. In some cases actual apoplexy (with or without 
sanguineous extravasation) is brought on. The immediate cause of 
death appears to be either paralysis of the muscles of respiration, or 
closure of the glottis.—(Vide pp. 68 and 69). 

CoNSEQUENCES OF HABITUAL DRUNKENNESS.—The continued use of 
spirituous liquors gives rise to various morbid conditions of system, a 
few only of the most remarkable of which can be here referred to. One 
of these is the disease known by the various names of delirium tremens, 
d. potatorum, oinomania, &c., and which is characterized by delirium, 
tremor of the extremities, watchfulness, and great frequency of pulse. 
Its pathology is not understood. It is sometimes, but not constantly, 
connected with, or dependent on, an inflammatory condition of the brain 
or its membranes. Opium has been found an important agent in 
effecting the subsidence of this affection. 

Insanity is another disease produced by the immoderate and habitual 
use of spirituous liquors. The records of our pauper lunatic asylums 
shew that, in a large proportion of cases, the exciting cause of madness 
is the use of ardent spinits. 

Disease of the liver is frequently met with in drunkards. It is gene- 
rally of the kind termed by Baillie common tubercle of the liver, by 
Dr. Elliotson (Med. Gaz. vol. xii. p. 484) the gin liver; by others, 
granulated, lobulated, mamellated, or scirrhous liver. Laennec calls it 
cirrhosis (from «époc, yellowish), in reference to its usual tawny yellow 
colour. A beautiful representation of it is given by Cruveilhier (Anatom. 
Patholog. liv. 12°. pl. 1.) Dr. Carswell (Patholog. Anat. art. Atrophy) 
has described it as consisting in atrophy of the lobular structure of the 
liver produced by the presence of a contractile fibrous tissue. It 1s not, 
therefore, a disease depending on the formation of a new tissue. The 
ascites, which so frequently accompanies it, arises from the compression 
to which the portal vessels are subjected by the fibrous tissue; and the 
jaundice, another frequent effect of it, doubtless depends on compression 
of the gall ducts. Some excellent remarks on this disease have been 
made by my able colleague, Dr. Hope (Principles and Illustrations of 
Morbid Anatomy.) 

Persons addicted to the use of ardent spirits are usually dyspeptic. 
Chronic inflammation of the stomach, or even a scirrhous state of the 
pylorus, has been said to be occasionally produced by hard drinking. 

The kidneys of dram-drinkers are sometimes affected with a disease 
first described by Dr. Bright, and which is generally attended by albu- 
minous urine. ‘They assume a granular state, which Dr. Hope regards 
as corresponding to the granular liver just described. 

Mopus Opreranpi.—That alcohol becomes absorbed is proved by the 
fact that it has been found in the blood. ‘Tiedemann and Gmelin (Uber 
die Wege auf welchen Substanzen aus d. Magen ins Blut gelangen) 
recognized the odour of it in the blood of the splenic vein, though they 
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were unable to detect it in the chyle. A similar observation is reported 
by Magendie (Element. Compend. of Physiology, by Dr. Milligan, p. 248, 
1823). Moreover the recognition of the odour of alcoholic liquors in the 
breath of individuals who have swallowed them, as well as their detection 
by their smell in the fluid contained in the ventricles of the brain, m the 
pericardium, &c., prove indisputably that alcohol becomes absorbed. 
Dr. Cooke (Treatise on Nervous Diseases, i. 222) states, on the autho- 
rity of Sir A. Carlisle, that in one case the fluid of the ventricles of the 
brain had the smell, taste, and inflammability of gin. ‘The correctness of 
the last observation has been questioned by Dr. Ghristison, on the ground 
that gin of sufficient strength to take fire could not enter the blood- 
vessels without coagulating the blood. 

Morpip APPEARANCES.—On examining the bodies of ridtriduall who 
have been poisoned by ardent spirits, redness and inflammation of the 
stomach are sometimes, but not invariably found. In old drunkards the 
mucous membrane of the stomach is often injected.and thickened. Con- 
gestion of the cerebral vessels, with or without extravasation of blood or 
effusion of serum, is not unfrequently observed. Traces of the poison 
may or may not be found in the stomach, according to the rapidity 
with which death has been produced. The odour of the spirit may 
perhaps be recognised in various parts of the bodies, especially 1 in the 
brain and the serous cavities. 

Uses.—l. Mepicinax. (a.) Internal.—Raw spirit is rarely admi- 
nistered internally: for when ardent spirit is indicated, brandy, rum, gin, 
or whiskey, is usually employed. Each of these liquors presents some: 
peculiarity of operation which makes it preferable in certain cases. 
“‘ Brandy,” observes Dr. Paris (Pharmacologia), “ is said to be simply cor- 
dial and stomachic; rum, heating and sudorific; gin and whiskey, diure- 
tic; and arrack, heating and narcotic.” As a stomachic stimulant, brandy 
is employed to relieve spasmodic pains, to check vomiting, especially 
sea-sickness, and to give temporary relief in some cases of indigestion 
attended with pain after taking food. As a stimulant and restorative in 
the last stage of fever, brandy is sometimes given with considerable 
benefit. For this purpose the mistura spiritis vini gallict of the London 
Pharmacopeeia, better known as egg jup, is said to be a favourite pre- 
paration with Sir H. Halford. To relieve mild cases of diarrhea, at- 
tended with griping pain, but unaccompanied by any inflammatory 
symptoms, a small quantity of brandy and water, taken warm with nut- 
meg, is often an efficacious remedy. As a powerful stimulant, to support 
the vital powers, and to prevent fainting during a tedious operation, 
brandy is most serviceable. It is also used to relieve syncope, and to 
restore patients from a state of suspended animation. Jn delirium tremens 
it is not always advisable to leave off the employment of spirituous liquors 
at once, since the sudden withdrawal: of the long-accustomed stimulus 
may be attended with fatal consequences. In poisoning by Souglove, 
brandy and ammonia are the remedies most to be relied on. | 

(6.) Hxternal.—Spirit of wine is used externally for several pur- 
poses, of which the following are the principal:—As a styptic, to re- 
strain hemorrhage from weak and relaxed parts. It is efficacious in two 
ways: it coagulates the blood by its chemical influence on the liquid 
albumen snl fibrin, and it causes the contraction of the mouths of the 
bleeding vessels by its stimulant and astringent qualities. Sponge or 
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soft linen soaked in brandy, or in spirit and water, has been applied to 
the mouth of the uterus in uterine hemorrhage (Richter, Arzneimit- 
tellehre, 3° Bd. S. 256). Spirit is used to harden the cuticle over tender 
and delicate parts.. Thus brandy is sometimes applied to the nipples 
several weeks before delivery, in order to prevent production of sore 
nipple from suckling, in individuals predisposed to it. The efficacy of 
spirit, in hardening the cuticle, depends, in part, on its chemical influence. 
Spirit gargles have been found serviceable in checking the tendency to 
inflammation and swelling of the tonsils. ds a stimulant application, 
warm rectified spirit has been applied to burned or scalded parts, on the 
rinciples laid down for the treatment of these cases by Dr. Kentish. 
operly diluted, spirit has been employed as a: wash tm various skin 
diseases, and in ulcers of bed-ridden persons, and as a collyrium in 
chronic ophthalmia.. Frictions with rectified spirits have been used in 
the abdominal region, to promote labour pains; on the chest, to excite 
the action of the heart, in fainting or suspended animation; in the 
hypogastric region, to stimulate the bladder, when retention of urine 
depends on inertia, or a paralytic condition of this viscus; in various 
parts of the body, to relieve the pain arising from bruises, or to stimulate 
paralyzed parts. 

The inhalation of the vapour of rectified spirit has been recommended 
to relieve the irritation produced by the inspiration of chlorine; but I 
have tried the practice on myself without benefit. The readiest mode of 
effecting it is to drop some spirit on a lump of sugar, and hold this in 
‘the mouth during inspiration. 

Diluted spirit has been used as an injection for the radical cure of 
hydrocele. A mixture of wine and water, however, is commonly em- 
ployed in this country. 

Spirit has been used to form cold lotions. — As the efficacy of it 
depends on its evaporation, it should be applied by means of a single 
layer of linen, and not by a compress. Evaporating lotions are applied 
to the head in cephalalgia, in phrenitis, in fever, in poisoning by opium, 
&c.; to fractures of the extremities ; to parts affected with erysipelatous 
inflammation, &c. 

2. PHarmAckUTICAL.—The alcohol of the Pharmacopeeia, (sp. gr. 
-0°815) is not employed in the preparation of any officinal substances, 
but it is a valuable agent in chemical analysis, and is used in determining 
the purity of certain medicinal substances ; as iodine, iodide of potassium, 
the vegetable alkalies, castor oil, &c. Rectified and proof spirits are 
most extensively employed in officinal pharmacy: as in the formation of 
tinctures (the alcoolés of the French pharmacologists), spirits (alcoolats 
or alcoolata of the Codex), ethers, etherial oil, and resinous extracts, 
and in the manufacture of the vegetable alkalies. Spirit is added to 
various preparations to assist in preserving them. ath 

ANTIDOTES. — The first object in the treatment of poisoning by 
spirituous liquors is to evacuate the contents of the stomach, which is best 
effected by the stomach-pump ; emetics being frequently unsuccessful. 
‘Stimulants are then to be employed: the most effectual are the injection 
of cold water into the ears, cold affusion to the head and neck, warmth 
to the extremities, when these are cold, and the internal use either of 
ammonia, or of the solution of the acetate of ammonia, both of which 
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agents have been found useful in relieving stupor. The cerebral con- 
gestion often requires the cautious employment of local blood-letting, 
and the application of cold to the head. If the patient appear to be 
dying from paralysis of the respiratory muscles, artificial respiration 
should be effected: if from closure of the larynx, tracheotomy may be 
performed (see pp. 68 and 69). | 


Z' ther Sulphu'ricus —Sul'phuric E'ther. 


History AND SyNONYMES.—This liquid is said to have been known 
to Raymond Lully, who lived in the 13th century, and to Basil Valentine, 
in the 15th century. In 1540, Valerius Cordus described the method of 
making it. He termed it olewm vitriol dulce. The Germans call it 
vitriolic naphtha (naphtha vitriol). 

Natura History.—It is always an artificial product. 

PREPARATION.—The following are the directions in the London Phar- 
macopeeia for preparing it: —“ Take of rectified spirit three pounds, 
sulphuric acid two pounds, carbonate of potash, previously ignited, an 
ounce: pour two pounds of the spirit into a glass retort, add the acid to 
it, and mix. Afterwards place it on sand, and raise the heat so that the 
liquor may quickly boil, and the ether pass into a receiving vessel cooled 
with ice or water. Let the liquor distil until some heavier portion begins 
to pass over. To the liquor which remains in the retort after the heat 
has subsided, pour the remainder of the spirit, that ether may distil in 
the same manner. Mix the distilled liquors, then pour off the super- 
natant portion, and add to it the carbonate of potash, shaking them fre- 
quently during an hour. Lastly, let the ether distil from a large retort, 
and be kept in a stoppered vessel.” 

When required to be produced in small quantities, ether may be made 
in a tubulated glass retort, connected by an adopter with a cooled glass 
receiver; but on the large scale a leaden still heated by steam is used. 
instead of the retort. With this is connected a condensing worm, kept 
cool in the usual way, and delivering the distilled liquor into a 
receiver with a glass lid. 

Turory oF ETHeriFicaTion.—In order to convert two equivalents 
or 46 parts of alcohol into one equivalent or 37 parts of ether, we must 
abstract one equivalent or nine parts of water. | 


Carbon. Hydrogen. Oxygen. 
2 equivalents Alcohol are composed of .....-.-4€Q.-+-+--> 6 eq. 2.02 oe 2 eq. 
Abstract 1 equivalent Water composed of ......- At Psat eae Peg etary ~. . Teq. 
1 equivalent Ether... . 2-6 + eee eee eres ACG. io 2 owas D CQs ia: cyan eneue 1 eq. 


But though the phenomena are thus far very simple, there are some 
accessory changes which make the theory of etherification exceedingly 
complicated, and about the precise nature of which chemists are not 
quite agreed. ‘hi 

It appears that when strong liquid sulphuric acid and rectified spirit 
are mixed, the acid loses part of its saturating power, and a new com- 

ound is formed (sulpho-vinic acid of Hennell ; ethereo-sulphuric acid 
of Liebig). The heat employed causes this to undergo decomposition, 
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by which ether and sulphuric acid are obtained. Mr. Hennell explains 
the process in the following way :—Four equivalents or 196 parts of 
the protohydrated sulphuric acid re-act on two equivalents or 46 parts 
of alcohol, and produce two equivalents or 18 parts of water, one 
equivalent, or 108 parts of sulpho-vinic acid, and two equivalents or 116 
parts of the binhydrated sulphuric acid. These are the products of 
the first stage of the process. By the heat employed the sulpho-vinic 
acid is decomposed into one equivalent or 28 parts of a * carbo- 
hydrogen (etherine), and two equivalents or 80 parts of anhydrous 
sulphuric acid. ‘The carbo-hydrogen (etherine) uniting with one equiva- 
lent or 9 parts of water forms one equivalent or 37 parts of ether, which 
distil‘over; while the anhydrous sulphuric acid, with the binhydrated 
sulphuric acid, reproduces protohydrated sulphuric acid, which remains 
in the retort with one of the two equivalents of water formed in the first 
stage of the process ; so that ether, water, and protohydrated sulphuric 
acid, are the products of the second stage of the process. The following 


diagram illustrates the changes according to Mr. Hennell’s views 
(Phil. Trans. 1826 and 1828) :— 


RESULTS. 


INGREDIENTS USED. FIRST STAGE. SECOND STAGE. 
leq. Water .. 9 leq. Ether .. 37 
2 eq. Oxygen .. pe ae eq. Water .... 18 st dae Tae moma ae Rig ee 


2eq. Hydrogen 2 
2eq. Alcohol 46 ; hog Kivdrecen, 4 


leq. Etherine 
; 4 eq. Carbon .. oe leq. Sulphove.Aq.108 oe q.Sulphure.Aa,80 
2 eq. Prothyd'. asa ere eae ; a 


Sulphurc.Ad,98 22 eq. Water.... a 


2eq. Prothydr. Sulphure. Ad. .... 98 2eq. Binhyd. Sulphure. A. 116 


—— 4 eq. Prothydr. 
Sulphurc. Ad, 196 


_ According to this theory, sulpho-vinic acid may be regarded as a 
_ bisulphate of etherine. 


Preq: pulphuric Acid = 20). (3020s 80 | 2 eq. Sulphuric Acid... .. ye Davee oe 
Serpe TON toa yeti dia) lls vale ese # les 2 24 «\ $4: eq. Carbon S25.) 65.4: 24 
UOC EA VOEOSET oie join isiic a0 4 ps0 ay Ped: ee a eq. Hydrogen |.) .ysia 4 


1 eq. Sulpho-vinic Acid... .....-- 108 ! 1 eq. Bisulphate Etherine ........ 108 


The theory of etherification, according to Liebig (Handworterbuch der 
Chemie, 1 Bd. 8. 110—116, 1837), may be thus concisely stated :— 
Four equivalents or 196 parts of the protohydrated sulphuric acid re-act 
on two equivalents or 46 parts of alcohol, and produce one equivalent 
or 9 parts of water, one equivalent or 117 parts of ethereo-sulphuric acid, 
and two equivalents or 116 parts of binhydrated sulphuric acid. These 
are the products of the first stage of the process. At a temperature of 
about 255° F. the ethereo-sulphuric acid is decomposed into an equivalent 
or 37 parts of ether, which distil over, and two equivalents or 80 parts of 

‘ anhydrous sulphuric acid, which, with the binhydrated sulphuric acid, 
reproduce four equivalents or 196 parts of the protosulphuric acid: the 
latter remain in the retort with the equivalent of water produced in the 
first stage of the process. 

The following diagram will perhaps serve to render this view more 
intelligible :— 
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RESULTS. 

INGREDIENTS USED. FIRST STAGE. SECOND STAGE, | 
leq. Oxygen .. 8 leq. Water .... 9———__-—_____—__——! eq. Water.. 9 
leq. Oxygen .. 8. ies | 

1 | 


5 eq. Hydrogen ¥ ~~. 
4eq. Carbon .. 24>. Leg. Ethereo-Sulp-. iS eq. Ether .. 37 -——-——1 eq. Ether .. 37 | 


Le Ad eaee- 117 0 2eq.Sulphure.Ad.80 

2eq. Prothyd’. §2eq.Sulphure.Ad.80 ~ | 
Sulphure., Ad, ~¢2eq. Water.... 18 hed 

2 eq. Prothyd'. Sulphure. Ad, .... 98 2.eq. Binhydr. Sulpc, Ad. 116 4 eq. Proth dr. | 


Sulphure.Ad.198 | 
The ethereo-sulphuric acid of Liebig may be viewed as the hydrate of 

sulpho-vinic acid (Hennell),—as a bisulphate of ether,—as the hydrated 

bisulphate of etherine,—or, lastly, as the bisulphate of the oxide of 


ethereum (ethule). 


1 eq.Sulpho-vinicA¢.(Hennell) 108|1_eq. Sulphuric Acid sort eq. Sulphuric A4, 802 eq. Sulphuric A¢. 80 
leq. Water ........-.....-- 9|Leq. Ether ........ 371 eq. Etherine.... 261 eq. Ether. (Ethule) 29 
8 


2 eq.. Alcohol 46 : eq. Hydrogen. 


SL PERE irc sen emt nil ee ob PTR ANA PA.) OR pee 91 eq. Oxygen ...-.. 
} eq. Hydr4. Sulpho-vinic A4.'117/1 eq. Bisulph¢. Ether Wj) 
leq. Hydr4. Bisulphe. |1 eq. Bisulphate Oxe. 

Ktherine ...... 117! Ethereum.....-.. 117 

The ethereo-sulphuric acid of Liebig must not be confounded with a 
compound of a similar name described by Magnus, and which contains, 
accbrding to Liebig (op. cit.), neither sulphuric acid nor ether, but consists 
of hyposulphuric acid and an organic substance (protoxide of etherine ‘) ; 
and its elementary composition is probably $’C*H*O*. 

During the distillation of ether, the relative proportions of the ingre- 
dients in the retort are constantly varying: the quantity of sulpho-vinic 
acid (ethereo-sulphuric acid, according to Liebig) is diminishing, while 
that of sulphuric acid is increasing; and, consequently, during the 

progress of the process the boiling point of the liquid gradually rises. 
When it has arrived at about 340° F., and when, consequently, the sul- 
phuric acid is greatly in excess, the carbo-hydrogen and acid begin to 
react on each other; the products of this reaction are water, sulphurous: 
acid, and carbon: the latter blackens the liquid in the retort, while the 
sulphurous acid is distilled over with some water. Hence, therefore, 
as soon as “ a heavier portion” (i.e. an aqueous solution of sulphurous 
acid) is perceived under the ether in the receiver, the process is stopped ; 
and when the liquid in the retort has become sufficiently cool, more 
rectified spirit is added, and distillation again performed. eee 

The rectification of ether is intended to free it from alcohol, water, 
sulphurous acid, and oil of wine. It is ordered to be effected by the 
addition of carbonate of potash and re-distillation. In order to separate 
alcohol from ether, the readiest method is to shake the ether with twice 
its bulk of water; then pour it off, and remove the water which the 
washed ether has dissolved, by adding some fresh burned lime, and 
distilling the ether a second time. 

PropERTIES.—At ordinary temperatures ether is a colourless, very 
limpid liquid, having a penetrating, peculiar, though somewhat fragrant 
odour; a hot, pungent taste, and a high refractive power. It is a bad 
conductor of electricity. Absolutely pure ether has not been solidified . 
by any degree of cold hitherto produced. The sp. gr. of pure ether 
at 68° F. is, according to Dumas and Boullay, 0°713 (Brande’s Manuad 
of Chemistry). The ether of the shops contains a little alcohol, and 
its sp. gr. varies from 0°733 to 0°765: in the Pharmacopeeia the sp. gr. 
at 62° F. is fixed at 0°750. Ether is extremely volatile: when of sp. gr. 
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0°720, its boiling point (the mercury in the barometer standing at 30 
inches), is about 98° F. In a vacuum it boils at 40° F. below zero. The 
evaporation of ether causes intense cold. The sp. gr. of ether vapour 
was found by Gay-Lussac to be 2°586. Pure and recently prepared 
ether possesses neither acid nor alkaline properties; but, by exposure 
to air and light, it absorbs oxygen, by which acetic acid and water are 
produced. The acetic acid is not immediately observed, because it 
combines with some undecomposed ether to form acetic ether (Dumas). 
Ether is very combustible: it burns in atmospheric air with a yel- 
lowish white flame, and forms carbonic acid and water. Its vapour, 
mixed with oxygen or atmospheric air, forms a violently explosive mixture. 
The house of an apothecary at Bern was blown up, in consequence of a 
lighted candle being taken into a cellar in which a bottle of ether had been 
broken. One volume of ether vapour consumes, in burning, six volumes 
of oxygen gas: the products are four volumes of carbonic acid, and five 
volumes of aqueous vapour. By the slow combustion of ether vapour, 
by means of a coil of platinum wire, a substance is formed which 
Mr. Daniell called dampic acid, but which he afterwards supposed to 
be acetic acid, combined with a peculiar compound of carbon and 
hydrogen. I have before mentioned, that it is called by Liebig, aldehydric 


acid, who says it is composed of C+H?O?+H (Handworterbuch der Che- 
mie, 1 Bd. S. 188, 1837). 

Either is sparingly soluble in water: nine volumes of the latter dis- 
solve one of the former. Ether, which has been washed with water, con- 
tains a small portion of the latter liquid. Alcohol dissolves ether in all 
proportions. 

Kther abstracts bichloride of mercury, terchloride of gold, and the 
sesquichloride of iron, from their watery solutions. It readily dissolves 
bromine and iodine, but the solutions by keeping undergo decomposi- 
tion. It sparingly dissolves sulphur and phosphorus: the ethereal solu- 
tion of phosphorus is luminous in the dark, when poured on hot water. 
It dissolves the volatile oils, most of the fatty and resinous substances, 
some of the vegetable alkalies, urea, and osmazome. 

CHARACTERISTICS.— Sulphuric ether may be recognized by its combus- 
tibility, its yellowish white flame, its volatility, its peculiar odour and 
taste, its complete solubility in alcohol, and its sparing solubility in water, 
in consequence of which, when mixed with water and agitated in phial, 
the mixture speedily separates, on standing, into two layers. 

Composition.—The following is the elementary composition of ether: 


Kq. Eq. Wt. Per Cent. Dumas & Bouillay. 
RPaROOT SIS ae eet RS Ss OSHS as OUT a. shee 65°05 
OT ESOS oS eae oO edi hte Fars PGi eOg2 ¢ 13°85 
TO ee ee kan ath ct Ue Gy ety) «iparabis GL ae ee i 21°24 
BORON) 60 a c45 ip hide 04 <6 Lich eh pen}. 3 a Paieoopttte Rul LODO P44 tie. 100°14 


Chemists are not agreed as to the manner in which these elements are 
associated. Ether has been considered, at different times, as a dihydrate 
of olefiant gas,—a hydrate of etherine,—or as the protowxide of ethereum 
(ethule). 


2eq. Olefiant gas. ...... 28 i) eq. Etherin@s.s + «4, aks 28 | leq. Ethereum(Ethule) 2 


9 
Mee YVAtGl se ree ee ee OTe lotr: WAteItN «ce muses 9 |. leq.-Oxygen . 0 )0". 8 


1 eq. Dihydrate of Olefiant gas. 37 | 1 eq. Hydrate of Etherine 37 |1 eq. Protox®.of Ether™. 37 
P 


' 


In this diagram olefiant gas is regarded as a 3 carbo-hydrogen, ethe- 
rine as a 4 carbo-hydrogen, and ethereum as 4 carbo-hydrogen. | 

Purity.—Absolutely pure ether is not necessary for medicinal pur- 
poses. Hencein the London Pharmacopceia we are told that ether which 
has a sp. gr. of 0°750 may be employed: but it would have been better to have 
limited the sp. gr. to 0°740. Of course the presence of alcohol or water 
increases the sp. gr. of this liquid: hence the lightest ether is to be pre- 
ferred, as being the freest from these. Ether which contains no alcohol 
does not coagulate the serum of the blood. Pure ether does not redden 
litmus, but the ether of the shops usually does so slightly. Ten fluid- 
ounces of water should not dissolve more than one fluidounce of ether, 
and the solution should be quite transparent. 

PuystotogicaL Errects. (a.) On Vegetables.—Ether, like alcohol, 
acts as a powerful and rapid poison to plants. 

(b.) On Animals. The effects of it on dogs have been determined by 
Orfila (Towxicolog. Générale), who found that half an ounce introduced 
into the stomach, and the cesophagus tied, caused attempts to vomit, 
diminished muscular power, insensibility, and death in three hours. 
Three drachms and a half injected into the cellular tissue of the thigh 
caused death on the fourth day. Jager (quoted by Wibmer, in Die Wir- 
kung, &c.) found that half an ounce of ether acted as a fatal poison to a 
crane: at the end of 48 hours its odour could be readily detected in the 
body. He made similar experiments with pigeons and ducks. One of 
the last mentioned animals took altogether an ounce of ether, yet was not 
dead at the end of 24 hours. 

(c.) On man. The operation of ether is analogous to that of alcohol, 
but is much more rapid and transient. Swallowed in moderate doses 
it makes a powerful impression on the mouth, throat, and stomach, allays 
spasm, and relieves flatulence: but, according to some observers, it aug- 
ments neither the heat of the body nor the frequency of the pulse 
(Schwilgué, Traité de Mat. Méd. 1818): also, Trousseau and Pidoux, 
Traité de Thérap. 1836). Its first effects on the cerebral functions are 
those of an exCcitant, but the subsequent ones are those of a depressing 
agent. In somewhat larger doses it produces intoxication like that caused 
by alcohol. In excessive doses it occasions nausea, a copious flow of 
saliva, giddiness, and stupefaction, 

The long and habitual use of ether diminishes the effect of this sub- 
stance over the system, and therefore the dose must be proportionately 
increased. Dr. Christison mentions the case of an old gentleman who 
consumed sixteen ounces every eight or ten days, and had been in the 
habit of doing so for many years. Yet with the exception of an asthma 
for which he took the ether, he enjoyed tolerable health. The chemist 
Bucquet, who died of scirrhus of the colon, with inflammation of the 
stomach and of the intestines generally, took, before his death, a pint of 
ether daily to alleviate his excruciating pains (Merat and De Lens, Dict. 
Mat. Méd.). | 

When the vapour of ether, sufficiently diluted with atmospheric air, is 
inhaled, it causes irritation about the epiglottis, a sensation of fulness im 
the head, and a succession of effects analogous to those caused by the 
protoxide of nitrogen (vide p. 156), and persons peculiarly susceptible of 
the action of the one are also powerfully affected by the other (Journ. of 
Science, vol. iv. p. 158). If the air be too strongly impregnated with ether, 
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‘stupefaction ensues. In one case this state continued with occasional 
periods of intermission for more than 80 hours: for many days the pulse 
‘was so much lowered that considerable fears were entertained for the 
‘safety of the patient (op. ci¢.) In another case, an apoplectic condition, 
which continued for some hours, was produced. 

~~ Mopus Operanp1.—When ether is swallowed it is rapidly absorbed, 
and subsequently thrown out of the system by the pulmonary surface. 
Magendie (Elem. Compend. Physiol. by Milligan) says, that ether intro- 
duced into the cavity of the peritoneum is discoverable in the expired 
air by its odour. ‘Thrown into the cavity of the pleura, it produces 
speedy death, and its odour is very obvious when we approach the mouth 
of the animal.—(Lectures on the Tissues, Lancet, Nov. 22, 1834). 

Uses.—1. Mzpiciwaz. (a.) Internal.—Ether is principally valuable as 
a speedy and powerful agent in spasmodic and painful affections, not 
dependent on local vascular excitement, and which are accompanied by a 
pale, cold skin, and a small, feeble pulse. If administered during a 
paroxysm of spasmodic asthma, it generally gives relief, but has no ten- 
dency to prevent the recurrence of the attacks. In cramp of the stomach, 
‘singultus, and flatulent colic, its happy effects are well established. It is 
sometimes highly advantageous in a paroxysm of angina pectoris. Dur- 
ing the passage of urinary or biliary calculi it may be used as a substitute 
for, or in combination with, opium, to overcome the spasm of the ducts or 
tubes through which the calculus is passing. 

In the latter stages of continued fever, ether is sometimes admissible. 
It is employed to relieve the subsultus tendinum and hiccup. Desbois 
de Rochefort (Mat. Méd.) administered it in intermittent fevers. He gave 
it about half an hour before the expected paroxysm; it acted as a mild 
diaphoretic, and prevented the recurrence of the attack. 

Headache of the kind popularly called nervous, that is, unconnected 
with vascular excitement, is sometimes speedily relieved by ether. I 
have found it beneficial principally in females of delicate habits. In such 
it occasionally gives immediate relief, even when the throbbing of the 
temporal vessels and suffusion of the eyes (symptoms which usually contra- 
indicate the employment of ether), would seem to shew the existence 
of excitement of the cerebral vessels. 

In flatulence of stomach it may be \taken in combination with some 
aromatic water. Against sea-sickness it should be swallowed in a glass 
of white wine. Durande (Odserv. sur Efficacité du Mélange d’Ether 
sulphuriq. et d Huile volatile de Tereb. dans Coliques hépatiq. produites par 
des Pierres Biliaires, 1790), recommends a mixture of three parts ether 
and two oil of turpentine as a solvent for biliary calculi Bourdier(Mém. 
dela Société de Méd.) employed ether to expel tape-worm. He adminis- 
tered it by the stomach and rectum in an infusion of male fern, giving a 
dose of castor-oil an hour after. In faintness and lowness of spirits it is 
a popular remedy. In poisoning by hemlock and mushrooms it has been 
employed (J. Frank, Tovicologie, s. 70,108). In asphyxia it has been 
used with benefit. 

' The vapour of ether is inhaled in spasmodic asthma, chronic catarrh, 
and dyspnea, hooping cough, and to relieve the effects caused by the 
accidental inhalation of chlorine gas. It may be used by dropping some 
ether in hot water, and inspiring the vapour mixed with ‘steam, or it may 
be dropped on sugar which is to be held in the mouth. The inhalation of 
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the vapour of the etherial tincture of hemlock is occasionally useful im 


relieving spasmodic affections of the respiratory organs, and hasbeen — 


recommended in phthisical cases. 

(6.) Eaternal.—The principal external use of ether is to produce cold 
by its speedy evaporation. Thus in strangulated hernia it may be dropped 
on the tumour and allowed to evaporate freely : by this means a consider- 
able degree of cold is produced, and, in consequence, the bulk of the part 
diminished, whereby the reduction of the hernia is facilitated. Dropped 
on the forehead, or applied by means of a piece of thin muslin, ether 
diminishes vascular excitement, by the cold produced from its evapora- 
tion, and is exceedingly efficacious in headache and inflammatory condi- 
tions of the brain. In burns and scalds it may also be employed as a 
refrigerant. If its evaporation be stopped or checked, as by covermg it 
with a compress, it acts as a local immitant, causing rubefaction, and, by 
long-continued application, vesication. It is used with friction asa local 
stimulant. : 

9. PwarnmaceuTicAL.—KEther is employed in the preparation of the 
compound spirit of sulphuric ether. It is also used to extract the active 
principles of certain drugs, as of lobelia, aloes, musk, &c. The solutions 
(none of which are contained in the London Pharmacopeeia) are called 
etherial tinctures (tincture etheree), or by the French pharmacologists 
éthérolés. Ether is of assistance in determining the purity of some medi- 
cinal substances, as of aconitina and veratria, which are very soluble in it. 
It is also employed in toxicological researches, to remove bichloride of 
mercury from organic mixtures. 


ADMINISTRATION.—It may be given in doses of from half a fluidrachm 


to two drachms:—a tea-spoonful is the ordinary quantity. This dose 
may be repeated at short intervals. It is usually exhibited in some 
aromatic water, and frequently in combination with other antispasmodics 
and stimulants, as ammonia, valerian, &c. It may be perfectly incorpo- 
rated with water, or any aqueous mixture, by rubbing it with spermaceti 
employed in the proportion of two grains for each fluidrachm of ether 
(United States Dispensatory.) 

AntrpoTEs.—In cases of poisoning by ether the same treatment. is to 
be adopted as before recommended in cases of poisoning by alcohol. 


O'leum Atthe’reum (Ph. L.)—Ethe’real Oil. 


History anp SyNonyMES.—This liquid is commonly termed heavy oil 
of wine, or simply oil of wine. Dumas (Traité de Chimie, t. 5™* p. 543), 
says it was known to Paracelsus, who designated it sweet oil of vitriol. 
Modern writers have given it various appellations founded on its sup- 
posed composition. Thus according to Mr. Hennell it is a sulphate of 
hydrocarbon,—Dumas calls it sulphatic ether,—others a double sulphate 
of ether and hydrocarbon,—while Liebig terms it ethereo-sulphate of 
ether-oil, the term ether-oil being applied by this writer to a fluid ¢ carbo- 
hydrogen. 

PrEPARATION.—The following directions for procuring it. are. given in 
the London Pharmacopeeia. “Take of rectified spirit two pounds, sul- 
phuric acid four pounds, solution of potash, distilled water, of each a fluid- 
ounce, or as much as may be sufficient. Mix the acid cautiously with 
the spirit. Let the liquor distil until a black froth arises; then imme 
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diately remove the retort from the fire. Separate the lighter supernatant 
Jiquor from the heavier\one, and expose the former to the air for a day. 
Add to it the solution of potash first mixed with water, and shake them 
together. Lastly, when sufficiently washed, separate the ethereal oil 
which subsides.” J am informed by Mr. Hennell that 33 lbs. (avoird.) 
of rectified spirit, and 64 lbs. (avoird.) of oil of vitriol, yielded, in one 
operation, 17 ounces (avoird.) of ethereal oil. 

THEORY oF THE PRocess.—In the first part of the process the changes 
are the same as those which occur in the process for making sulphuric 
ether. When the sulphuric acid and rectified spirit are mixed, sulpho- 
vinic acid (ethereo-sulphuric acid, according to Liebig) is formed, and by 
distillation water and ether are obtained. 

The formation of ethereal oil depends, according to Mr. Hennell, on 
the decomposition of two equivalents or 216 parts of sulpho-vinic acid 
into one equivalent or 136 parts of ethereal oil, and two equivalents or 80 
parts of sulphuric acid. 

INGREDIENTS USED. RESULTS. 


8 eq. Hydrogen... 8 1 eq. Ethereal Oil. . 136 
2 eq. Sulphovinic , eq.Carbon .... 48 anil ame? 
Acid 216 2 eq. Sulphuric Acid. 80 
2 eq. Sulphuric Acid. 80 ———___________2 eq. Sulphuric Acid. 80 

This view of the subject is principally founded on the fact that sulpho- 
vinic acid, or a sulpho-vinate, when heated, yields, among other products, 
ethereal oil. 

But Liebig states that the compound formed by the mixture of sulphu- 
ric acid and rectified spirit is ethereo-sulphuric acid, and that the heavy 
oil of wine (the ethereal oil, Ph. L.) is an ethereo-sulphate of a 4 carbo- 
hydrogen, which he calls ether-oil (Aetherol). Consistently with this 
view we may account for the formation of the heavy oil of wine by sup- — 
posing that by the heat employed, one equivalent or 117 parts of ethereo- 
sulphuric acid are resolved into one equivalent or 28 parts of a fluid + carbo- 
hydrogen (ether-oil of Liebig), two equivalents or 80 parts of sulphuric 
acid, and one equivalent or 9 parts of water. By the union of the + carbo- 
hydrogen (ether-oil of Liebig) with one equivaent or 117 parts of 
ethereo-sulphuric acid, there are formed an equivalent or 145 parts of 
the ethereal oil of the Pharmacopeeia (the ethereo-sulphate of Liebig’s 


ether-orl). - 

INGREDIENTS USED. RESULTS. 
leq. Ethereo-sulphuric Acid . . 117 1 eq. Ether!. Oil (Ph.L.) 145 
7 4eq. Hydrogen 4) 1 eg.4 Carbohydr". 
ee ene Cashanl! plod ¢ (Ether-oil Lieb.) 28 | 

a a aa ee Y eg. Water y /) 92+. eg. Waters). 9 

yay." Zeqs PulpimricA’ SO eg. Sulphurie Acid «2 80 


During the process olefiant gas is evolved. By the mutual action of sul- 
phuric acid and the 4 carbo-hydrogen, water, sulphurous acid, and carbon, 
are produced. The deposition of the last-mentioned substance is the cause 
of the black froth alluded to in the Pharmacopeia. The lighter super- 
natant liquor also referred to is the ethereal oil mixed with ether. The 
latter evaporates by exposing the mixture to the air fora day. To remove 
any traces of sulphurous acid, the oil is to be washed with a solution of 
caustic potash. Liebig says alkalies decompose it (op. cit. p. 122). 
~ Prorerties.—Ethereal oil is usually a yellowish oily liquid, having a 
peculiar aromatic odour, and a bitter aromatic taste. Its sp. gr. accord- 
ing to Mr. Hennell, is 1:05 ; but according to Serullas, itis 13. It 1s 


Ph 
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insoluble in water, but dissolves readily in alcohol and ether. It neither ; 
reddens litmus nor precipitates a solution of chloride of barium, so that 
the sulphuric acid contained in it seems to be completely neutralized. 
According to Mr. Hennell ethereal oil dissolves a variable quantity of 
a 4 carbo-hydrogen, part of which separates in a crystalline form when 
the oil is kept for some time, or when exposed to cold. This crystalline — 
compound, the existence of which was first pointed out by Mr. Hennell, 
is called wine-oil-camphor (Weinol-Campher) by Gmelin (Handé. d. Che- — 
mie, 2°". Bd. s. 405),—etherine by Liebig (Handwort d. Chemie, 1". Bd. 
s. 116). : 
When ethereal oil is slightly heated with water it yields ethereo-sul- 
phuric acid (sulpho-vinic acid of Hennell) and a light oily fluid (light or 
sweet oil of wine) which floats on water. This substance is a mixture 
of two isomeric compounds,—the one a solid (wine-oil-camphor or ethe- 
yine) the other a liquid (ether-oil of Liebig). Each of these compounds 
is a 4 carbo-hydrogen (Liebig and Poggendorf, Handwort. d. Chemie, 
1°", Bdes. s. 119). ) 
CHARACTERISTICS.—Ethereal oil is recognized by its oily appearance, © 
its peculiar odour and taste, its slight solubility in, but greater specific 
gravity than, water, and its solubility in ether and alcohol. If it be 
heated in a test tube it yields an inflammable vapour which burns like 
olefiant gas, and a carbonaceous residue which contains sulphuric acid, — 
as is proved by lixiviating with water and testing by chloride of barium. 
Ethereal oil added to a solution of chloride barium, occasions no cloudi- ~ 
ness, but if we evaporate the mixture to dryness, the residue is found to~ 
contain sulphate of baryta. [ 
Composition.—Three chemists have analysed ethereal oil, namely, 
Hennell, Serullas, and Liebig. The results of two only of these agree, 
namely, those of Liebig and Serullas. . 


LIEBIG AND SERULLAS, HENNELL. 
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Mr. Hennell regards ethereal oil as a sulphate of hydrocarbon, whereas 
Dumas considers it to be a sulphate of ether. Serullas called it a double 
sulphate of ether and hydrocarbon. Lastly, Liebig regards it as an ethereo- 
sulphate of (a 4 carbo-hydrogen, which he terms) ether-oil. 

These different opinions may be thus represented :-— 


LIEBIG. SERULLAS. DUMAS. HENNELL. ; 

. 2eq. Sulphuric Acid 80] 1 eq. Sulphuric Acid.. 40} 1 eq. Sulphe. Acid . 40 

den taheree BBs. Ad, B17 3 eq. Ether........ 37| 1 eq. Ether ...---.... 37/9 eq. Hydrocarbon . 68 
1 eq. Ether-oil ...... 28)|4 eq. Hydrocarbon .. 28 


1 eq.Ethereo-sulphate leq.Doub.Sulphe.Eth. | 1 eq. Sulphate Ether..117 | 1 eq. Sulphate Hy- 
Wther-01luaaces «6 145 | and Hydrocarbon. 145 drocarbon.....- 103 
PuystotocicaL Errects.—These have not been determined. I gave 
fifteen drops to a small rabbit: death took place within an hour. The 
symptoms were indisposition to move, apparent tendency to sleep, fol- 
lowed by incapability of supporting the erect position, occasional convul- 
sive movements, grating of the teeth, and insensibility. The body was 
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opened immediately after death : the heart was still beating, and its right 
cavities were gorged with purple blood. Ethereal oil, therefore, acts on 
the nervous system in a somewhat analogous way to ether. 

Usrs.-—Ethereal oil is used in the manufacture of the spiritus etheris 
sulphurici compositus of the Pharmacopeeia. This preparation is an imita- 
tion of the liquor anodynus mineralis of Hoffman. It is made by mix- 
ing eight fluidounces of sulphuric ether, sixteen fluidounces of rectified 
spirit, and three fluidrachms of ethereal oil. In addition to the stimu- 
lating and antispasmodic qualities derived from the ether and alcohol, it 
is supposed by some to possess anodyne properties highly useful in ner- 
yous irritation, and want of sleep arising from that cause. 

“Dr. Hare,” in his Chemical Compendium, “reports the opinion of 
Drs. Physick and Dewees in favour of the efficacy of the officinal oil of 
wine, dissolved in alcohol, in certain disturbed states of the system, as a 
tranquillizing and anodyne remedy.” (United States Dispensatory). The 
compound spirit of sulphuric ether is sometimes employed as an adjunct 
to laudanum, to prevent the nausea which the latter excites in certain 
habits. Its dose is from half a fluidrachm to two fluidrachms, in any 
proper vehicle. 

Spiritus Ai'theris Nit'rict.—Spir'it of Ni'tric F'ther. 

History anp SYNONYMES.—Spirit of nitric ether was known to Ray- 
mond Lully in the 13th century. Basil Valentine, in the 15th century, 
taught an improved method of obtaining it (Geiger, Handb. d. Pharm.). 
It has been known byvarious names,—such as sweet spirit of nitre (spiritus 
nitri dulcis),—spirit of nitrous ether (spiritus etheris nitrosi), and nitre 
drops. Nitric ether was first mentioned by Kunkel in 1681. 

Preparation.—The following directions for its preparation are given 
in the London Pharmacopeia :-—“ Take of rectified spirit three pounds, 
nitric acid four ounces: add the acid gradually to the spirit, and mix: 
then let thirty-two fluid ounces distil.” At Apothecaries’ Hall it is pre- 
pared in an earthenware still (heated by the slow application of steam to 
its outer surface), with a condensing worm-pipe of the same material.— 
It should be slowly distilled at a temperature of about 180° F. (Brande’s 
Manual of Pharmacy). 

THEORY OF THE Process.—The changesin this process are complicated, 
in consequence of the products being very numerous. The nitric acid is 
deprived of part of its oxygen, and thereby furnishes binoxide of nitro- 
gen, and nitrous and hyponitrous acids, as well as some nitrogen and 
protoxide of nitrogen. The oxygen which is abstracted from the nitric 
acid unites with some hydrogen of the alcohol to form water, and with 
some carbon to produce carbonic acid. 

One equivalent or 38 parts of hyponitrous acid react on two equiva- 
lents or 46 parts of alcohol, and produce one equivalent or 75 parts of 

hyponitrous ether (commonly termed nitric ether), and one equivalent or 
9 parts of water. The hyponitrous ether and some spirit distil over, and 
constitute the spirit of nitric ether of the Pharmacopcia. 

Besides the above, which are the more essential changes, others take 
place by which additional products are obtained. Thus acetic, malic, 
_(oxalhydric?) and oxalic acids, are likewise produced, but in small quan- 
tities. The production of acetic acid may be accounted for by suppos- 
: ing either that a portion of the alcohol is deprived of part of its 
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hydrogen, or that some oxygen of the nitric acid unites with portions 
of hydrogen and carbon of the alcohol. The acetic acid re-acting on — 
some alcohol Be acetic ether, which distils over. The origin of the 
malic (oxalhydric ?) acid is probably similar to that of the acetic acid. 
‘The oxalic acid is produced by the union of a portion of the oxygen of 
the nitric acid with some carbon of the alcohol. 

The following diagram will explain some of the more essential changes 
attending the production of hyponitrous ether. 
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PRoPERTIES.—Spirit of nitric ether, (Ph. L.,) is a colourless limpid 
liquid, having a fragrant ethereal odour somewhat analogous to that of — 
ripe apples, and a pungent, aromatic, sweetish, acidulous taste. Its. 
sp. gr. should not exceed 0°834. It is very volatile, producing much 
cold by its evaporation. It is very inflammable, and burns with a 
whitish flame. By keeping, it becomes powerfully acid, and then 
strongly reddens litmus, and produces effervescence with the alkaline | 
carbonates. It dissolves in alcohol and water in all proportions. 

CHARACTERISTICS.—It is principally distinguished by its peculiar 
odour, its inflammability, its lightness, and its miscibility with water. 
The spirit of nitric ether of the shops usually strikes a deep olive colour 
with the protosulphate of iron, thereby indicating the presence of bi- 
noxide of nitrogen, and produces, with tincture of guaiacum, a blue tint, 
' which passes through various shades of green: this last effect probably 
depends on the presence of nitrous or nitric acid. ‘These effects are not 
invariably produced; as when spirit of nitric ether has been long kept, 
though it may still possess the proper odour. 

Puriry.—This compound is most extensively adulterated by mixing it’ 
with rectified spirit and water. The fraud is recognized by an attentive 
examination of the flavour of this ‘substance, and by taking the sp. gr. of 
the liquid. If the sp. gr. exceed 0°834, the presence of water may be 
suspected. Nitric or nitrous acid may be suspected, if the liquid possess 
the power of strongly reddening litmus, and of causing effervescence with 
the alkaline carbonates. Some years since, large quantities of spirit 
of wire, flavoured with nitric ether in order to evade the payment of the 
duty on spirit, were brought to England from Ireland, under the name of 
spirit of nitric ether. 

ComposiTion.—The spirit of nitric ether of the Pharmacopeia is a 
mixture of hyponitrous ether, alcohol, and water : the relative Proporta 
have not been ascertained. 
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The ultimate composition of hyponitrous ether is the following :— 


| Dumas & 

Eq. Eq.Wt. Theory. Boullay. Vols. Sp. Gr. 
marvuons.. ss (4... 24.. 32°00. . 32°69 | Carbon vapour... 2o0r4... 1°6666 
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Oxygen ....4..32.. 42°67... 41°46 | Oxygen gas........ gr EN 999999 
Nitrogen. ...1..14.. 18°66 .. 19°00 | Nitrogengas....... 1... 09722 


Hyponitr’. Ether 1 . . 75 . . 100°00 . . 100-00 | Vapour of Hyponitrs. Ether2 . . . 2:6041 


Chemists are not agreed as to the precise manner in which these 
elements are associated. We may regard hyponitrous ether as the 
hydrated hyponitrite of etherine, the hyponitrite of the oxide of ethereum 
(ethule), or the hyponitrite of ether. ‘The following diagram illustrates 
these opinions :— 
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PuysioLocicat Errects.—Its effects on vegetables have not been 
ascertained. 

I am not acquainted with any experiments made to determine its 
effects on animals generally. Veterinarians employ it as a diuretic on 
various occasions, and as a stimulant in the advanced stages of fever to 
rouse the exhausted powers of horses (Youatt, The Horse, in the Library 
of Useful Knowledge). 7 | 

On man its effects have not been satisfactorily ascertained. The inha- 


lation of its vapour is dangerous when too long continued, as is proved 


by the following case. A druggist’s maid-servant was found one morn- 
ing dead in her bed, and death had evidently arisen from the air of her 
apartment having been accidentally loaded with the vapour of this 
liquid from the breaking of a three-gallon jar of it. She was found lying 
on her side, with her arms folded across the chest, the countenance and 


posture composed, and the whole appearance like a person ina deep 


sleep (Christison’s Treatise on Poisons). 


a 


Taken internally in moderate doses it acts as a diuretic. It is believed 
to possess diaphoretic properties. By some pharmacologists it is de- 


scribed as being refrigerant, a quality which it probably owes to the free 


acid which it usually contains. I am unacquainted with the effects of 
large doses, but they are probably analogous to, though less energetic 
than, those of other ethereal compounds. Kraus (Heilmittellehre) says, 
a boy twelve years of age took a drachm in the morning fasting, and that 
it caused violent colic which lasted for six hours, and was accompanied 
with vomiting. Probably these effects arose from the preparation con- 
taining a considerable quantity of free acid. 

Usrs.—It is employed as a diuretic in some disorders of children and 
in mild dropsical complaints, as in the anasarca which follows scarlatina. 


At is given in conjunction with squills, acetate or nitrate of potash, or fox- 


glove. As a refrigerant and diaphoretic it is used in febrile complaints 
in combination with the acetate of ammonia and tartar emetic. As a 
carminalive it is frequently useful in relieving flatulence and allaying 
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nausea. On account of its volatility it may be applied to produce cold 
by its evaporation. | 

ADMINISTRATION.—The usual dose of this liquid in febrile cases 1s 
about half a drachm. When we wish it to act as a diuretic it should be 
given in large doses, as two or three tea-spoonfuls. 

AntipotTEs.—In poisoning by the inhalation of the vapour of this com- 
pound, the treatment will be the same as that described for poisoning by 
carbonic acid gas. | 


Acidum Acet'icum.—Ace' tic Acid. 


History.—Vinegar must have been known from the most remote 
periods of antiquity. It is mentioned by Moses (Numbers, ch. V1. v. 3), 
1490 years before Christ. Hippocrates (De natura muliebri) employed 
déve Nevxdy, or white vinegar, medicinally. Both Plutarch and Livy tell 
us that Hannibal, in his passage over the Alps, softened the rocks by fire 
and vinegar. Geber (Investigation of Perfection, ch. i.) was acquainted 
with the purification of vinegar by distillation. Stahl, in 1728, obtained 
concentrated acetic acid from the acetates by the action of sulphuric acid. 

Natura. History.—Free or combined with potash, lime, or ammonia, 
acetic acid is met with in the juices of many plants. Thus, Vauquelin 
found the acetates of potash and lime in the sap of the elm; and Morin 
detected acetate of ammonia in the fruit of the Areca Catechu. Free 
acetic acid has been recognized in the gastric juice by Tiedemann and 
Gmelin. The acid found in the perspiration, the urine, milk, and blood, 
and which some have called acetic, is now generally believed to be a — 
distinct substance, and is termed lactic acid. Gmelin (Handb. d. Chem.) 
says acetic acid has been found in some mineral waters. If the observa- 
tion be correct, the acid is probably to be referred to some decomposing 
organic matter accidentally present in the water. 

PREPARATION.—The acetic acid of commerce is obtained from two 
sources—vinegar and pyroligneous acid: the first is procured by exciting 
the acetous fermentation in certain liquors, the other by the distillation 
of wood. 

1. By rue Acerous Fermentation. (a.) Manufacture of Vine- 
gar.—Vinegar miy be procured by the fermentation of various sub- 
stances; but that met with in English commerce, and which is employed 
in this country for domestic purposes, is prepared from malt, or a mix- 
ture of malt and raw barley, which is mashed with hot water, as in the 
ordinary operation of brewing. The cooled wort is then transferred to — 
the fermenting tun, where it is mixed with yeast, and undergoes the 
vinous fermentation. The wash is then introduced into barrels, placed 
close together in a chamber, and a moderate heat (about 80° F.) 1s kept 
up until the acetous fermentation is complete. This process usually 
occupies several weeks, or even months. The liquor thus procured is 
not yet fit for sale. It is introduced into large tuns furnished with false 
bottoms, on which is placed rape (the residuary fruit which has served 
for making domestic wines). These rape-tuns are worked by pairs; one 
of them is quite filled with the vinegar from the barrels, and the other 
only three-quarters full, so that the fermentation is excited more easily in 
the latter than the former, and every day a portion of the vinegar is con- 
veyed from one to the other, till the whole is completely finished, and fit 
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for sale.—(For further information on this subject, consult Aikins’ Dict. 
of Chem., and Donovan’s Domestic Economy, in Lardner’s Cabinet Cyclo- 
pedia). Green twigs, or fresh cuttings of the vine, recommended by 
Boerhaave, are sometimes employed, instead of rape, to flavour vinegar. 

Formerly acetification was effected by placing the wash in barrels the 
bung-holes of which were loosely covered with tiles, and exposing it to 
the air for several months. But the introduction of stoved chambers has 
nearly superseded this method. , 

(4.) Theory of acetification—The theory of the acetous fermentation 
is imperfectly understood. During the process oxygen of the air is 
absorbed, and carbonic acid is usually evolved, while the alcohol of the 
wash gradually disappears, and acetic acid is produced. A remarkable dis- 
tinction between the acetous and vinous fermentation, is, that for the 
former to be perfectly established, the presence of atmospheric air (or of 
oxygen) is essential, while for the latter this is not necessary. It is usually 
supposed, that during the acetous fermentation the alcohol is converted 
into acetic acid. Two equivalents or 46 parts of alcohol, with four equi- 
valents or 32 parts of atmospheric oxygen, contain the elements of one 
equivalent or 51 parts of acetic acid, and of three equivalents or 27 parts 
of water. 7 


INGREDIENTS USED. RESULTS. 
4 eq. Atmospheric fh eq. Oxygen . . 24 


v 3 eq. Water... 27 
Oxygen ... . 32 01 eq. Oxygen. . S ceepseal ner cise iett 
3 eq. Hydrogen. 3 == wi ? 


3 eq. Hydrogen. 3 eee ey e 
2 eq. Alcohol. . . 3! eq. Carbon .. 24 tii. aS e 


Pe NORV EGE os! Liha ten et ebre een | eq. Acetic Acid 51 


Several circumstances favour this hypothesis ; such as the simultaneous 
disappearance of alcohol and production of acetic acid—the strongest 
wines yielding the best vinegars: in other words, the quantity of acetic 
acid being proportional to that of alcohol ; and, lastly, the formation of 
acetic acid by the slow combustion of alcohol, as well as by allowing a 
mixture of alcohol, water, and yeast, to trickle through beech shavings pre- 
viously soaked in vinegar,—a mode of generating acetic acid practised in 
Germany. (Mitscherlich, Lehrbuch der Chemie.) But, on the other hand, 
itis to be recollected, that many vegetable substances yield acetic acid 
during their spontaneous decomposition, without the production of alco- 
hol. In alluding to these cases, Dr. Turner (Elem. of Chem.) observes— 
“all these processes, however, appear essentially different from the proper 

acetous fermentation above described, being unattended with visible 
movement in the liquid, with absorption of oxygen, or disengagement of 
carbonic acid.” 

Lhe student will observe that the theory of acetification above given 
does not account for the appearance of carbonic acid during the process. 
The evolution of this substance is generally considered to be accidental, 
and not essential to the formation of acetic acid. 

(c.) Properties of Vinegar.—Malt vinegar is of a yellowish or reddish 
colour, an agreeable acid taste, and a peculiar but pleasant odour. Its 
sp. gr- varies from 1°0135 to 1:0251. (Thomson, System of Chemistry). 
It is very liable to undergo decomposition when exposed to the air: it 
becomes turbid, loses its acidity, acquires an unpleasant odour, and de- 
posits a slippery gelatinous substance called the mother of vinegar, which, 
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when collected and dried, resembles gum, and: is destitute of nitrogen. 
During these changes we observe mouldiness (Mucor mucedo) on its sur- 
face. Vinegar nourishes some microscopic animals, commonly though 
very improperly termed eels (Vibrio Aceti). These may be destroyed by 
submitting the vinegar to heat. It is also infested by a small fly (Musca 
Cellaris). 

(d.) Constituents of Vinegar.—Malt vinegar consists of water, acetic 
acid, colouring matter, a peculiar organic matter commonly termed mu- 
cilage, a small portion of alcohol, and a peculiar odorous principle. Vine- 
gar makers are allowed to add one one-thousand part by weight of sul- 
phuric acid. ‘The strongest malt vinegar, called proof vinegar, (or 
No. 24 vinegar) should contain 5 per cent. of real acetic acid; but, 
according to Mr. Phillips, that of commerce does not usually con- 
tain more than 4°6 per cent. One fluidounce, or 446 grains of vine- 
gar of the latter strength, should saturate very nearly 58 -grains of 
crystallized carbonate of soda, or dissolve about 20 grains of pure 
white marble (carbonate of lime). In the Pharmacopeia we are told, 
that a fluidounce of vinegar is saturated by 60 grains of crystallized 
carbonate of soda, two grains being allowed for saturating the sulphuric 
acid permitted to be added by law, and for decomposing the sulphates 
contained in the water employed in vinegar-making (Phillips’s Translation 
of the London Pharmacopwia). The quantity of sulphate of baryta 
thrown down by the addition of solution of chloride of barium to a fluid 
ounce of vinegar, should not exceed 1:14 grains (Phillips.) If the vinegar 
be free from copper, lead, and other metallic matter, it forms no precipitate 
on the addition of hydrosulphuric acid. | 

(e.) Distillation of Vinegar.—In the Pharmacopeeia this is ordered to 
be effected in a glass apparatus. The seven-eighths first distilled are to 
be kept for use: they constitute the acetum distillatum of the London 
Pharmacopeia. If a copper still or pewter worm be employed, the 
distilled product has a metallic impregnation. On the large scale, 
earthenware or silver condensing tubes are employed. 

9. By THe peEstructiveE DisritLaTion oF Woop.—This acid 
is procured by the distillation of wood in cast-iron cylinders. Oak, ash, 
birch, and beech woods, are employed: fir wood does not answer. The 
brushwood or spray of trees is sometimes used. The products are char- 
coal, which remains in the still, and various volatile substances ; some 
condensible, others not. . 

The condensation of the vapours is effected by passing them through 


a worm, kept cool by immersion in water. The condensible products | 


are water, acetic acid, and tar: these form crude pyroligneous acid. | 


The incondensible products are carbonic acid and some inflammable 
gases: viz. carbonic oxide, light carburetted hydrogen, and olefiant gas. 
These are allowed to escape, or are burned in the furnace. 
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Distillation of Spray for Pyroligneous Anta: 


a. The still, a cast-iron boiler. Jf. Waterspout for supplying the refrige- 
b. The boiler door for the introduction of ratory. 

- the spray. | g. Gutter conveying the acid and tar from 
ce. Furnace door. the worm to the barrels or other re- 
d. Still head. ceiving vessels. 


e. Worm tub. 


The receiver is usually a large cistern. In it the distilled liquor 
separates into layers: the lower one is tar; next to this, acetic acid and 
water, holding in solution some tar; and, floating on the top, is a light 
tar. By means of a pump the middle stratum is removed, and is rectified 
by slow distillation. The first product that comes over is pyrowilic spirit ; 
after this, acetic acid and water, with some essential oil of tar. This 
rectified acid is of a brownish colour, and has an empyreumatic smell. 
It is saturated with lime, forming an impure acetate of lime, which is 
decomposed by a concentrated solution of sulphate of soda: sulphate of 
lime precipitates, and acetate of soda remains in solution. The latter is 
purified by crystallization, fusion in an iron pot, and re-crystallization. 

From the crystallized acetate of soda, strong acetic acid is obtained by 
distillation with sulphuric acid. The proportions in the Pharmacopeeia 
are :—two pounds of the crystallized acetate, nine ounces of sulphuric 
acid, and nine fluidounces of water. On the small scale, the acid is 
distilled in glass or earthenware vessels. On the large scale, silver con- 
densors are sometimes used. The above proportions are very nearly 
equal to one equivalent or 137 parts of crystallized acetate of soda, one 
equivalent or 49 parts of protohydrate of sulphuric acid, and six equiva- 
lents or 54 parts of water. The results of the distillation, on this 
calculation, will be the formation of one equivalent or 72 parts of 
anhydrous sulphate of soda, and the disengagement of one equivalent or 
51 parts of anhydrous acetic acid, which distils over with thirteen 
equivalents or 117 parts of water. 
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Propertirs.—(a.) Of Glacial Acetic Acid.—This is the protohydrated 
acetic acid, which is crystallized solid at about 40° PF. It is the 
strongest acid procurable, but, as it has no uses in medicine, will not 
require further notice. 

(a.) Of the Acetic Acid of the Pharmacopeia.—This is a limpid, 
colourless liquid, having a pungent but agreeable odour, and an acrid 
taste. Its sp. gr. is 1048. It possesses the usual properties of an acid, 
such as reddening litmus, causing effervescence with the alkaline or 
earthy carbonates, and saturating bases. It is volatile, and by heat 
evolves an inflammable vapour. 

(c). Of the Distilled Vinegar of the Pharmacopeia.—This contains, 
besides acetic acid and water, some alcohol and an organic substance 
derived from the mucilage of the vinegar. Hence when it is saturated 
with alkalies the solution becomes brown by heat, and deposits a dark- 
coloured substance. Mr. Phillips states that a mixture of 15 parts by 
weight of the officinal acetic acid and 85 of water is equal in strength to 
distilled vinegar. : 

CHARACTERISTICS.—Free acetic acid is known by its peculiar odour 
and by its volatility. Its vapour reddens litmus, and fumes with ammonia. 
This acid produces no precipitate with lime water, with solutions of the 
barytic salts, or with a solution of nitrate of silver. It forms with potash 
a very deliquescent salt. 

The neutral acetates are all soluble save those of molybdenum 
and tungsten. The acetates of silver and protoxide of mercury are 
slightly soluble. The acetates are known by the acetic odour which 
they emit on the addition of sulphuric acid, and by the white lamellar 
and pearly precipitates which many of them produce with either the 
nitrate of silver or the protonitrate of mercury. All the acetates are 
decomposed by heat, and give results which vary somewhat accord- 
ing to the nature of the base. Some of the acetates, as those of 
potash, lead, and copper, evolve when heated an inflammable fluid 
called acetone or pyro-acetic spirit, whose composition is C*. H”. O', | 

Composttron.—Anhydrous or real acetic acid consists of carbon, 
hydrogen, and oxygen, in the following proportions :— 
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The acetic acid of the London Pharmacopeia consists of water and 
pure acetic acid. As 100 grains of it saturate 87 grains of crystallized 
carbonate of soda, it must contain 30°8 per cent. of pure acetic acid 
(Phillips, op. cit.). This is very nearly one equivalent of acid to thirteen 
equivalents of water. | 


Kq. Eq. Wt. Per Cent. Phillips. 
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Purity.—The foreign matters likely to be present in acetic acid are 
excess of water, sulphuric, hydrochloric, or nitric acid, copper, lead, tin, 
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or other metallic matter. Acrid substances, such as capsicums, erains of 
paradise, &c. are sometimes added to vinegar to increase its pungency. 
They are discovered by carefully saturating the vinegar with potash, and 
then tasting the solution with attention. 

The strength of the acetic acid is ascertained by determining its 
saturating power. One hundred grains of the officinal acid should 
saturate 87 grains of crystallized carbonate of soda, or dissolve about 30 
grains of white marble (carbonate of lime), One hundred grains of 
distilled vinegar should saturate 13 grains of crystallized carbonate of 
soda, or dissolve about 4% grains of white marble. 

If sulphuric acid be present, a white precipitate is produced by the 
addition of acetate of lead or chloride of barium. Hydrochloric acid is 
detected by the white precipitate (chloride of silver) caused with nitrate 
of silver. ‘The presence of nitric acid is known by immersing a piece of 
silver in the suspected acetic acid: if nitric acid be present, nitrate of 
silver would be formed, which might be recognized by the subsequent 
addition of hydrochloric acid. 

Lead, copper, or tin, would be recognized by the precipitate produced 
by hydrosulphuric acid or ammonia. If lead be present, the iodide of 
potassium would throw down a yellow precipitate of iodide of lead. 

PuystoLocicaL Errects.—Before proceeding to notice the operation 
of acetic acid on vegetables and animals, it may be useful to point out 
such of its effects on dead organic matters as have reference to the influ- 
ence of this substance on living beings. In the first place, it is a well- 
known and powerful antiseptic, and is employed, partly on this account, 
in the ordinary operation of pickling, and in the preservation of animal 
food, and of anatomical preparations. The impure acetic acid obtained — 
in the distillation of wood, acts more efficaciously in this respect than the 
pure acid, on account of the creosote which it contains. Secondly, the — 
action of acetic acid on albumen, fibrin, and the sanguineous particles, 
deserves especial notice. Liquid albumen (as the serum of the blood, 
and the white of egg) is not coagulated by the ordinary acetic acid of the 
shops. Coagulated albumen is readily dissolved by it with the evolution 
of nitrogen, especially with the assistance of heat. Fibrin, as muscle or 
the crassamentum of the blood, also dissolve: in it: the solution, by 
evaporation, yields a gelatiniform mass. Caseum is coagulated by it. 
_It changes the form of the red particles of frog’s blood, and dissolves part 
of the red colouring matter (Miiller’s: Physiology, p. 106). It is an 
excellent solvent of gelatine. Diluted and mixed with mucus, it acts as 
a digestive fluid (Miller, op. cit., p. 545). : 

(a). On vegetables.—Distilled vinegar is ranked, by Achard, among 
vegetable poisons (Decandolle, Phys. Végét.). \ 
(6). On animals generally.—According to Orfila (Journ. Chim. Med. 
t. vil. p. 449) concentrated acetic acid acts as a caustic poison to dogs. 
It causes blackening of the mucous lining of the stomach, analogous to 
that produced by sulphuric acid. The same authority tells us that four 
or five ounces of common vinegar prove fatal to dogs in ten or fifteen 
hours, if vomiting be prevented by the cesophagus. Injected into the - 
veins, vinegar does not appear to act very energetically. Viborg threw 
two ounces and a half of wine vinegar into the jugular vein of a horse: 
the next day the animal was well (Wibmer, Wirkung d. Arzneim.) 
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Analogous results have been obtained by Courten and Hertwich (quoted 
by Wibmer) and by Pommer (mentioned by Dr. Christison). , 

The impure acetic acid obtained by the distillation of wood, has been 
usually regarded as possessing much more activity than pure acetic acid 
of the-same strength, in consequence of the presence of empyreumatic 
oil. An extensive series of experiments have been made with it on 
amphibials, birds, and mammals, by Berres, Kerner, and Schubarth. 
From these it appears that pyroligneous acid is a caustic poison; and 
that it destroys some of the lower animals, viz. amphibials, merely by 
contact with the external skin. Large doses affect the cerebro-spinal 
system, and cause giddiness, insensibility, paralysis, and convulsions. A 
very constant effect was an affection of the windpipe and lungs. The 
acid was detected in the blood and secretions by its odour (Wibmer, 
Wirkung d. Arznew). 

(c.) On man.—In the concentrated state acetic acid is an irritant and ° 
corrosive poison. Its chemical influence depends principally on its 
power of dissolving fibrin, albumen, and gelatine, as before mentioned, 
by which it acts as a solvent of many of the animal tissues. Applied to 
the skin it acts as a rubefacient and vesicant. Only one case of poison- 
ing by its internal use is known. The patient (a girl) appeared to be 
intoxicated, complained of acute pain, and was violently convulsed 
(Journ. Chim. Med. t. vii). 

Swallowed in a very dilute form, and in moderate doses, acetic acid 
acts in a very analogous manner to the diluted mineral acids (see pp. 80, 
81, 84, and 96). Thus it is refrigerant, tonic, diaphoretic, and diuretic. 
Its local operation is astringent. Used moderately it assists the digestive 
process, and is therefore taken as a condiment. It is in repute with 
young ladies for diminishing obesity. It is said that the long-continued 
use of it, in full doses, will induce chronic diseases of the gastro-intes- 
tinal mucous membrane; and Morgagni says, it has even given rise to 
scirrhus of the pylorus. , | 

Vinegar may be taken in considerable quantity at one time without 
inconvenience. Dr. Christison knew a case in which eight ounces were 
swallowed without injury. 

The vapour of strong acetic acid is very pungent and irritating. The 
long-continued inhalation of acetic vapours, as by the workmen employed 
at vinegar-works, is said by Sundelin (Handb. d. Heilmittellehre) to be 
injurious to the lungs, and to bring on chronic inflammation of these 
organs. 

Usrs.—l. Mepicrnw éL.—Taken internally, common vinegar or acetic | 
acid, properly diluted, is used for various purposes ; the most important 
of which are, to allay febrile heat by its refrigerant qualities, to diminish 
inordinate vascular action, to relieve certain affections of the brain sup- 
posed to depend on, or be connected with, venous congestion, and to act 
by its chemical properties of an acid. Thus, in fevers, whether simple 
or eruptive, but especially in those varieties commonly denominated 
putrid and bilious, vinegar (more or less diluted with water) is a most 
refreshing drink, allaying thirst, and diminishing excessive heat. It 
hemorrhages, as from the nose, lungs, stomach, or uterus, it is particu-_ 
larly beneficial by its refrigerant, sedative, and astringent qualities. It 
diminishes excessive vascular, action, and promotes contraction of the 
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bleeding vessels. As a local astringent, it is injected into the nose in 
epistaxis, and is used)as a wash in profuse hemorrhoidal discharges. 
The benefit obtained by the application of vinegar and water to the 
abdomen, vulva, and thighs, in uterine hemorrhages, arises from the 
cold produced. In phthisis pulmonalis, vinegar diluted with water is 
sometimes serviceable as a palliative, by its refrigerant qualities: it 
relieves the hectic symptoms, diminishes or puts a stop to the night 
sweats, checks bronchial hemorrhage, and prevents diarrhea. In mania 
it has been recommended as a means of allaying cerebral excitement. 
In poisoning by opium, and some other narcotics, it is used to counteract 
the effects of these substances: but as acetic acid forms. soluble and 
powerful compounds with the active principles of some of these poisons, 
it ought not to be exhibited until the contents of the stomach have been 
evacuated. In poisoning by the alkalies and their carbonates, and by 
lime, vinegar is the safest and most efficacious acidulous substance that 
can be employed. In diseases attended with phosphatic deposits in the 
urine, it may be advantageously used either as a medicine or condiment. 
As an adjunct to the acetate of lead, acetic acid is recommended by Dr. 
A. T. Thomson, to prevent the formation of carbonate of lead, which 
he believes to be more apt to produce lead colie than the acetate. In 
scurvy, the acetic, as well as other vegetable acids, has been found ser- 
viceable. Clysters containing vinegar have been employed for the purpose 
of provoking alvine evacuations in obstinate constipation and strangulated 
hernia; of expelling the small round worm (Ascaris vermicularis); of 
checking uterine and intestinal hemorrhage ; and of relieving inflammation 
or congestive conditions of the brain. 

As a stimulant, disinfectant, and antiseptic, lotions containing acetic 
acid are used in gangrenous and other ill-conditioned ulcers. For these 
purposes crude pyroligneous acid is more efficacious than ordinary 
vinegar, on account of the creasote and other substances which it con- 
tains. In ulceration of the throat, in scarlatina and cynanche, gargles 
containing acetic acid or vinegar are sometimes used with good effect. 
Collyria, containing it, are useful as mild astringent applications in chronic 
ophthalmia, and for removing lime-dust adhering to any part of the globe 
or lid of the eye. 

Sponging the face, trunk, or extremities, with cold or tepid vinegar 
and water, is frequently most refreshing and grateful in febrile disorders. 
It diminishes preternatural heat, promotes the cutaneous functions, and 
operates as a beneficial stimulant to the nervous system. 

Fomentations containing vinegar are used in bruises, sprains, &c. 

The concentrated acetic acid sold in the shops under the name of 
pyroligneous acid, is a valuable remedy for the cure of the different forms 
of porrigo, popularly called ring-worm or scalled head. Its application, 
which may be effected by means of a piece of lint wrapped round a 
wooden stick, causes acute but temporary pain, redness of the skin, and 
whitening of the abraded spots.. One or two applications are usually 
sufficient to effect a cure. Strong acetic acid is also. employed as a 
caustic to destroy corns and warts. It has been proposed as a speedy 
means of exciting rubefaction and vesication, and for this purpose 
blotting-paper or cambric, moistened with this acid, has been applied to 
the neck in cases of croup. : 

Under the name of aromatic vinegar, concentrated acetic acid, flavoured 
Q 
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with other odorous substances, is employed in smelling-bottles and vinai-— 
erettes. The vapour is inhaled to relieve fainting and headache; and 
is sometimes employed for correcting unpleasant odours, which it does, 
not by destroying but by covering them. 

9. Pa ARMACEUTICAL.—Vinegar or acetic acid is employed for ex- 
tracting the virtues of various medicinal substances, as squills, colchicum, 
and cantharides: the solutions are called medicated vinegars (acetica), 
or, by the French pharmacologists, oxvéolés. A small quantity of spirit is 
usually added to them for the purpose of preventing the decomposition of — 
the vinegar, and, in consequence of this, a small portion of acetic ether 
is generated. The preparations into the composition of which acetic — 
acid and honey enter, are called oxymels, or the acid mellites. Acetic 
acid is employed also in the manufacture of the salts called acetates. 
Lastly; it is a powerful solvent of the gum-resins, and is used, on this 
account, in the preparation of the emplastram ammoniaci. 

ADMINISTRATION.—Vinegar is given internally in doses of from a 
tea-spoonful to half an ounce: used as a clyster, the quantity is one or 
two fluidounces. A refrigerant drink in fevers is made by adding one Or. 
two ounces of vinegar to a quart of water. . 

The aromatic vinegar (acetum aromaticum) of the shops is a solution 
of camphor and of the oils of cloves, lavender, and rosemary, im con- 
centrated acetic acid. On the addition of water, part of the camphor is 
precipitated. It is made in imitation of Henry's aromatic vinegar. In 
the Edinburgh and Dublin Pharmacopeeias is an officinal substitute for 
the latter preparation: it is called acidum aceticum camphoratum. Itis 
prepared by dissolving half an ounce of camphor (pulverized by means” 
of a few drops of alcohol) in six fluidounces of acetic acid. These pre- 
parations are only used as errhines. : 

In the Edinburgh Pharmacopeeia is a very useless preparation called. 
acidum aceticum aromaticum, made by digesting dried rosemary tops, 
dried sage leaves, dried lavender flowers, and cloves, in distilled vinegar. 
It is an imitation of the celebrated Thieves or Marseilles vinegar \acetum 
quatuor furum), once supposed to be a prophylactic against the plague 
and other contagious diseases. 

As the medicinal value of oxymel (oxymel simplex) depends principally” 
on the vinegar which it contains, it is best noticed here. In the London 
Pharmacopeeia this compound is directed, to be prepared by mixing a 
pint and a half of acetic acid (Ph. L.) withtwo pounds of honey made hot. 

This preparation has been reputed detergent, and, in consequence, has 
been employed in gargles. It is commonly esteemed expectorant,, 
and as such is used in slight colds. Diffused through barley water, it 
forms a refrigerant and agreeable drink in febrile and inflammatory 
complaints. It is frequently used as a vehicle for other medicines. 
The dose of it is usually two or three spoonfuls. | 

Antiporrs.—In cases of poisoning by strong acetic acid, the treat- 
ment should be that recommended for poisoning by hydrochloric and 
sulphuric acids. 

Creaso'ton.—Cre'asote. . 

History.—This substance was discovered a few years since by Rei- 
chenbach, who termed it creasote (from xpeac, flesh; and ovfw, L preserve) 
or the flesh-preserver, on account of its antiseptic property. Its name is 
sometimes written Creosote or Kreosote. In the London Pharmacopoeia 
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itis described as an oxyhadrocarburet (oxy-hydro-carburetum) prepared 
from pyroxilic oil. 

NaturaL History.—It is an artificial product ; and is obtained by the 
destructive distillation of organic substances. It is found in pyroligneous 
acid, in tar, in Dippel’s oil, in wood smoke, and empyreumatic waters. 

PREPARATION.—The preparation of creasote is a very troublesome and 
tedious process. The following concise abstract of it is taken from Tur- 
ner’s Chemistry (5th ed. p. 872). Those portions of the oil (called in 
the Pharmacopeia pyrosilic oil) distilled from wood-tar, which are 
heavier than water, are first freed from adhering acetic acid by carbonate 
of potash, and, after separation from the acetate, are distilled. A little 
phosphoric acid is mixed with the product to neutralize ammonia, and 
another distillation resorted to. It is next mixed with a strong solution 
of potash, which combines with creasote, allows any eupion which may 
be present to collect on its surface, and by digestion decomposes other 
organic matter: the alkaline solution is then neutralized by sulphuric 
acid, and the oil which separates is collected and ‘distilled. For the 
complete purification of the creasoée, this treatment with potash, followed 
by neutralization and distillation, requires to be frequently repeated. 
(For further details I must refer to Dumas’ Traité de Chimie, and to the 
Ann. de Chim. et Physiq. t. 57, 1834). 

PROPERTIES.—Pure creasote is colourless and transparent: it has a hi eh 
refractive power, and an oleaginous consistence. Its odour is that of 
smoked meat, its taste burning and caustic, its sp. gr. 1.037 at 68° F. 
It boils at 397° F. ; and is fluid at —16°6° F. It is combustible, burning 
with a sooty flame. It absorbs chlorine, and is resinified ‘by it. Nitric 
acid is decomposed by it, with the evolution of nitrous fumes. Sulphuric 
acid in small quantity reddens, and in large quantity blackens it. Potas- 
sium decomposes it, with the evolution of gas (hydrogen?) and the formation 
of potash, which combines with some inspissated creasote. It is soluble 
in alcohol, ether, sulphuret of carbon, eupion, naphtha, acetic acid, and 
acetic ether. It dissolves resins, various colouring matters (as of cochi- 


heal, saffron, and madder), and some salts (as the acetate of potash). It 


has very little action on caoutchouc ; and-does not possess any acid or 
alkaline re-action on test paper. Mixed with water, it forms two combi- 


“nations: one is a solution of 1:25 parts of creasote in 100 of water; the 


other, on the contrary, is a solution of 10 parts of water in 100 of 
creasote. : 

It coagulates the albumen of eggs and of the blood. Concentrated 
albuminous liquids are immediately coagulated by it; dilute ones, 
gradually. Fibrin is not altered by it. It is powerfully antiseptic with 
respect to meat and fish. Tar, smoke, and crude pyroligneous acid, owe 
part, if not the whole, of their antiseptic properties to it. According to 


Mr. J. R. Cormack (Treatise on Creosote, 1836), the only essential part 


of the mummifying process practised by the ancient Egyptians was the 
application of such a heat as would first dry up the body, and then de- 
compose the tarry matters which had been previously introduced, and 
thus generate creasote. . bi 

CHARACTERISTICS.—The odour of creasote is its most characteristic 
property. To this must be added its combustibility, its oleaginous 
appearance, its complete solubility in acetic acid and caustic potash, and 
its action on albumen before mentioned. ? 
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Purrry.—Creasote, when pure, is perfectly colourless ; but that met 
with in commerce has frequently a more or less brownish tinge. Rectified 
oil of tar, capnomor, and almond oil, are substances which have been or 
might be associated with it (Cormack, op. cit.) These impurities are 
readily detected by mixing separate portions of the suspected liquid 
with acetic acid and caustic potash: pure creasote is completely soluble 
in these fluids ; not so the adulterated. 

Composit1on.—Ettling (Ann. de Chimie, liii. p. 333), analyzed creasote 
which was supposed to contain three per cent. of water. Making allow- 
ance for this impurity, its composition, as determined by this chemist, is 
nearly as follows :— . 


Eq Eq. Wt. Per Cent. 
Carbon P27: 14 ks Poe ee et SAV IU. eS 77°42 
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At present, however, the equivalent of creasote must be considered as 
uncertain, since no definite compound of this substance has been ana- 
lyzed by which the combining proportion could be ascertained. 

PuystotocicaL Errscts. (a.) On vegetables.—Plants moistened with 
creasote water fade and die. (Miguet, Recherches sur ta Créasote, 1834). 
The injurious effects of smoke on vegetation are probably to be referred 
principally to the creasote which it contains. 


(b.) On animals generally. — Insects (as flies), spiders, and small 5 


fishes, die in two minutes after their immersion in water containing a 
few drops of creasote suspended in it. According to Mr. Cormack, the 


effects of creasote on dogs are remarkably similar to those of hydrocyanic — 


acid, and are much less apparent when this substance is injected into the 


carotid arteries than into the veins. When thrown into the latter it~ 


suddenly stops the heart’s action and causes hurried respiration, one or 
two convulsive fits, shrill cries, and death. Injected into the carotid 
artery it produces coma. Introduced into the stomach it gives rise to 
dimness and fixation of the eyes, vertigo, and coma: when given in large 


quantities it also affects the heart. (Cormack, op. cit. p. 66, et. seq.) — 
Corneliani (Jour. Chem Med. t. ii. ser. 10) and Miguet have observed — 
inflammation of the gastro-intestinal mucous membrane of dogs poisoned — 


by creasote, but which survived some time. 


(c.) On man.—Creasote operates locally as an irritant and caustic. — 
Applied to the skin it causes heat, redness, and the destruction of the 


cuticle, which comes away in the form of furfuraceous scales. On the ~ 


tongue it produces a painful sensation. Dropped into the eye it occa-— 
sions acute pain. Placed in contact with a suppurating surface it~ 


whitens the part as does nitrate of silver.. Swallowed in large doses it 


causes vomiting and purging. The caustic effect of creasote doubtless 


depends on the same property which renders it capable of preserving — 


meat and of coagulating albumen. 


Unless largely diluted, it occasions, when swallowed, heat in’ the — 


tongue, pharynx, cesophagus, and stomach. Small doses, as one or two 
minims, produce in most individuals no other unpleasant effect than that 
just mentioned. Larger doses give rise to nausea, vomiting, vertigo, 
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headache, and heat of head. Dr. Elliotson (Medico-Chirur. Trans. 
vol. xix.) knew a lady who increased the dose of creasote to forty drops 
before it disagreed: the addition of a single drop beyond this produced 
extreme giddiness, insensibility, and vomiting, followed by headache for 
several days. When given in moderate doses it does not affect the 
bowels; so that, as Dr. Elliotson has observed, “ aperients are as 
requisite as if it was not taken.” When, however, the dose has been 
considerably augmented, diarrhoea or even dysentery has been produced. 
(Cormack, op. cit. p. 93). The influence of creasote on the urinary 
organs is sometimes very marked. Dr. Macleod. (Med. Gaz. vol. xvi. 
p. 599, and vol. xvii. p. 653), was I believe the first who noticed that the 
urine acquired a blackish colour by the use of it. A similar effect is 
referred to by Dr. Elliotson. In some cases creasote is recognized, by 
its odour, in the urine, showing that it has been absorbed. Occasionally 
it increases the quantity of this secretion, but in diabetes it sometimes has 
an opposite effect. In some instances it has caused micturition and 
strangury, so that in its influence over the urinary organs it bears some 
resemblance to turpentine. Some other effects which have been ascribed 
to it require further evidence te establish them. 

Usrs.—Various substances, some known to contain creasote, others 
supposed to do so, have long been used in medicine, in the same diseases 
in which creasote itself is now employed: and, in consequence, it has 
been imagined that they owe part of whatever efficacy they really possess 
to this substance. These remarks apply to tar, soot, crude pyroligneous 
acid, agua Binelli*, the empyreumatic water of Runge and Hanke, 
pyrothonidet, and animal or Dippel’s oil. To this list should be added, 
according to Mr. Cormack (op. ci¢.), mummy. 

As an internal remedy, creasote has been principally celebrated, in this 
country, as a remedy possessing extraordinary powers of arresting 
vomiting. It has, however, been greatly overrated. It is decidedly 
injurious in inflammatory conditions and_ structural disease of the 
stomach, and frequently fails in allaying the sickness dependent on 
organic diseases, as of the heart and kidneys. It is most successful in 
hysterical cases, and sometimes succeeds in pregnancy. Creasote was. 
first employed to relieve vomiting by Dr. Elliotson (Medico-Chirurg. Tr. 
vol. xix.), to whose paper, as well as to that of Mr. Taylor, apothecary of 
the North London Hospital (Lancet, August 15, 1835), I must refer for 
cases illustrative of extraordinary success with it. It is regarded by 
Dr. Macleod (Med. Gaz. vol. xvi. p. 598, and vol. xvii. p. 653) as of 

doubtful efficacy; and has completely failed in the hands of Dr. Paris 
(Appendia to the 8th edit. of the Pharmacologia, 1838). 


* Aqua Binelli, or Aqua arterialis balsamica Doctoris Binelli, a once celebrated 
styptic, discovered by a physician (Dr. Binelli) of Turin, in 1797 (Dierbach, Neuesten 
Entdeck. in d. Mat. Med. 2°. Ausg. 1837. See also Dr. J. Davy, Edinb, Med, and 
Surg. Journ. July 1833). 

+ Pyrothonide (from wip, fire; and 60dyn, linen), or liquor pyro-oleosus e linteo 
paratus, isa very popular remedy for tooth-ache and skin diseases. It is sometimes 
prepared by distilling rags, and is then called rag oil; but the common mode of pro-, 
curing it is to burn a cone of paper on a plate or other cold body ; it is then termed 
paper oil. It has been analyzed by Herberger (Buchner, Repertortum, Bd. 32, 
S. 347). For further particulars concerning it, consult Merat and De Lens, Dict. Mat. 
Méd.; Dierbach, op. cit. ; Schwartze, Pharm, Tabell. 2". Aus.; L. Richter, Ausfuhrl. 

Arzneim. Supplem, Bd. i 
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It sometimes relieves gastrodynia or flatulence, but is admissible in 
those cases only in which local stimulants are usually found beneficial. 
Where both hydrocyanic and creasote have been separately tried without 
success, Dr. Elliotson advises their union. 

Creasote has been tried in a few cases of diabetes. In some it 
diminished both the quantity and saccharine quality of the urine (Dr. 
Elliotson, Med.-Chir. Trans. and Professor Berndt, Lancet, July 18, 1835). 
In no case does it appear to have effected a permanent cure. 3 

In neuralgia, hysteria, and pulmonary diseases, it has also been used 
with occasional advantage: but a more extended experience is required 
to establish its efficacy in these cases. 

As an external agent creasote may frequently be employed with great 
advantage. It has been successfully applied to relieve toothache. After 
carefully cleaning out the cavity of the tooth, a drop of creasote may be 
introduced by means of a camel’s hair pencil, and the cavity filled with 
cotton soaked in this liquid. As a local application to chronic skin 
diseases (particularly the different forms of porrigo and impetigo) it is of. 
considerable value. Where a caustic application is required, it may be 
applied undiluted ; but for other purposes it is used either in the form of 
ointment, or dissolved in water as a wash. Creasote may be beneficially 
used as an application to foul and indolent ulcers. It serves the double 
purpose of stimulating the living surface (and thereby of changing the 
quality of actions going on in the part), and also of preventing the 
putrefaction of the secreted matters. It is sometimes applied pure, but 
more commonly diluted with water. In hemorrhages it acts as a most 
efficient styptic, partly in consequence of its power of coagulating 


albuminous liquids, and thereby of causing the formation of a clot, and _ 


partly by causing contraction of the bleeding vessels. Creasote water 
may be applied either to bleeding wounds and leech-bites, or introduced 
into the vagina in uterine hemorrhage, by means of pledgets of lint 
soaked in it. There are many other purposes for which creasote has 
been applied as a local agent, but which I think it sufficient merely to 
name, referring the reader to the various papers and works before quoted 
for further information. It has been employed to check caries, to restrain 
excessive suppuration, and to repress fungous granulations in burns and 
scalds; to act as a counter-irritant in chronic ophthalmia, in which 
disease it is sometimes dropped into the eye on the same principle that 
nitrate of silver and other local stimulants are used; and to remove 
condylomatous and other excrescences. The inhalation of creasote 
vapour is occasionally useful in relieving excessive bronchial secretion. 


Dr. Elliotson cured two cases of chronic glanders in the human ‘subject, 


by injecting an aqueous solution of creasote up the affected nostril. 
ADMINISTRATION.—Creasote may be given, at the commencement of 
its use, in doses of one or two drops diffused through an ounce of water 


by the aid of mucilage: the dose should be gradually increased. As 


before mentioned, in one case forty drops were given with impunity: in 


another instance, ninety drops were administered in less than half a day 


without any bad symptom (Mr. Taylor, Lancet, August 15, 1835). 
As a'caustic, undiluted creasote is sometimes applied by means of a 
camel’s hair pencil. : 
_ The unguentum creasoti of the London Pharmacopeeia is composed of 


%y a fluidrachm of creasote and an ounce of lard. It is used principally in _ 
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Skin diseases, as ringworm. The quantity of creasote in it may be 
increased or diminished according to circumstances. When used by 
way of friction, eight or ten drops of creasote to the above quantity of 
lard may be sufficient. 

Lotions, gargles, or injections of creasote, are prepared by dissolving 
from two to six drops (according to the circumstances of each case) in an 
ounce of water. A solution of this kind is sometimes mixed with 
_poultices. 

“The inhalation of creasote vapour may be effected by diffusing a few 
drops of creasote through water or a mucilaginous liquid, and breathing 
through this, by means of the ordinary inhaling bottle (see p. 51). 

ANTIDOTES.—In a case of poisoning by creasote, the depression of the 
vital powers is to be counteracted by ammonia and other stimulants. 
Mr. Cormack suggests the use of chlorine, but the value of this agent 
has not been determined by actual experiment. Oleaginous and mucila- 
ginous drinks are recommended by Corneliani, for the purpose of pre- 
venting the local action of creasote on the mucous lining of the stomach 
and intestines. Vinegar does not diminish, but, according to Cornelian, 
increases its activity. Mr. Cormack says albumen augments its poison- 
ous operation. Bleeding is suggested by this writer, in order to 
relieve the distension of the heart, and thereby to excite the contrac- 
tions of this viscus. Artificial respiration should on no account be 
omitted. Any inflammatory symptoms which may subsequently appear 
are of course to be treated by the usual antiphlogistic measures. 


Petro’ leum.—Petro'leum. 


History.—Herodotus (Melpomene, cxcv.) mentions the petroleum 
‘springs of Zacynthus (now called Zante) more than 400 years before 
Christ. The substance known to mineralogists as petroleum is the black 
naphtha (yédav) of Dioscorides (lib. i.), the bitumen liquidum of Pliny 
(lib. xxxv.) 

NaturaL History.—There are two varieties of liquid bitumen or 
mineral oil: one is transparent and nearly colourless, or only slightly 
yellow, and when burnt leaves no residuum ; the other is thick, of a 
reddish brown colour or blackish, and leaves, after combustion, a black 
coal. The first is called naphtha (a Chaldzan word); the second 
petroleum (from petra, a rock ; and olewm, oil) or rock oil, because it 1s 
frequently found exuding in the form of an oily liquid from rocks. _ Both 
kinds are supposed to be produced by the decomposition of organic 
(vegetable) matter, for they are always found in Neptunian rocks, and 
they appear sometimes to be one of the products of the decomposition of 
coal (Berzelius, Traité de Chim. t. 6™°.) From the investigation of 
Drs. Christison and Gregory (Tr. Roy. Soc. Edind. vol. xiii. p. 1), it appears 
probable that some varieties of petroleum, as that of Rangoon, are pro- 
ducts of destructive distillation, since they contain paraffine and eupion, 
substances obtained from organic bodies by heat. 

Petroleum is found in this country at Ormskirk in Lancashire, at 
Colebrook Dale in Derbyshire, and at St. Catherine’s Well near Edin- 
burgh. In France it is produced at the village of Gabian in Languedoc, 
and hence it was termed Oleum Gabianum. It is also found in various 

other parts: of Europe, especially in Italy. In the United States of 
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America it is met with in various places: that from the shore of Seneka — 


Lake in New York is called Seneka oil. Several of the West India 
Islands, especially Barbadoes and Trinidad, yield it. The Barbadoes 
petroleum (Petroleum Barbadense, Ph. Lond.et Dubl.: Pisseleum Indicum, 
Dale) is commonly termed Barbadoes Tar, or B. Naphtha. ‘That imported 
by Mr: Clarke professes to be the produce of the springs on Mount Hall 
estate, in Barbadoes. In various localities of Asia, petroleum is met 
with in great abundance. 

PropEeRrties.—Barbadoes petroleum, at ordinary temperatures, has the 
consistence of treacle : its colour is reddish brown or blackish ; its odour 
and taste are bituminous. It floats on water: is combustible, yielding a 
thick black smoke, and leaving a carbonaceous residuum. It is insoluble 
in water. 

CompositTion.—The ultimate constituents of Barbadoes petroleum are 
carbon and hydrogen, with small quantities of oxygen and nitrogen. By 
distillation, five parts by measure yield rather more than four parts of a 
yellow oily fluid, somewhat similar in appearance to the liquid carbo- 
hydrogen obtained in the manufacture of oil-gas. The residuum in 
the retort is a substance analogous to asphaltum. It yields by 
destructive distillation traces of ammonia. Some kinds of petroleum 
contain paraffine and eupion? 

PuysIoLocicaAL Errects.—Petroleum possesses stimulating properties, 
which are principally observed in its effects on the organs of secretion 
(the skin, the kidneys, and the mucous membranes), the activity of which 


it promotes: hence it has been called sudorific, diuretic, expectorant, &c. 


- It is said to be an excitant to the lymphatic vessels and glands. 


Usses.—As an internal remedy it is employed in chronic pulmonary — 


affections (as winter coughs, old asthmas, &c.), in obstinate skin diseases 
(as lepra, psoriasis, and impetigo), and against tape-worm. 
As an external agent it is applied to obstinate ulcers, as lupus, and cuta- 


neous diseases, and is employed as a stimulating liniment in chronic _ 


rheumatism, paralysis, and chilblains. 

ADMINISTRATION.—The dose of Barbadoes petroleum is a small tea- 
spoonful given in any convenient vehicle (as some aromatic water, tea, or 
spirit). The quantity should be gradually increased. It is said that an 
ounce has been taken in the day without inconvenience. 


~ Suc'cinum.—Am ber. 


History.—Amber was known to Thales of Miletus, 600 years before 
Christ. He was the first who noticed that when rubbed it acquired the 


power of attracting light bodies. Hence arose the term electricity, from 


nréxroov, amber. Theophrastus (De lapidibus) also mentions this property. 

NaturaL Hisrory.—Amber is found in different parts of the world. 
The principal portion of that met with in commerce, comes from the 
southern coasts of the Baltic, in Prussia, and is cast on the shore between 
Konigsberg and Memel. It is supposed to be disengaged, by the action 
of the sea, from beds of lignite. 

The vegetable origin of amber is shewn by various facts. It 1s usually 
associated with substances (bituminous wood, coal, &c.) known to be 
derived from plants. Externally we observe on it various impressions of 


the branches and bark of trees; and inclosed in it are insects and 


es —— 


4 
4 


: 


AMBER. I 


parts of plants (as the wood, leaves, flowers, and fruit). According to 
Sir D. Brewster (Edinb. Philosoph. Journ. vol. ii.) its optical properties 
are those of an indurated vegetable juice. From these circumstances, as 
well as from its chemical composition, amber is supposed to have been a 
resinous exudation from some tree. Now as the wood, leaves, blossoms, 
and fruit of some coniferous plant are found in amber, this plant has 
been supposed to be the amber tree: and a microscopic examination of 
the wood leads to the conclusion that the amber tree is a species, though 
_ probably an extinct one, of the genus Pinus, closely allied to P. balsamea. 
(Hope, On Succinic Insects, in Trans. Entom. Soe. vols. i. and ii.) 

PRoPERTIES.—It occurs in irregular shaped pieces, usually flat and 
somewhat rounded at the sides. Its colour is yellowish white (succi- 
num album), yellow (s. citrinum), or reddish (s. rubrum). It is usually 
translucent, sometimes opaque or transparent: it-is tasteless and odour- 
less. Its sp. gr. is about 1:07. It is brittle, yields readily to the knife, 
has a conchoidal vitreous or resinous fracture, and becomes negatively 
electrical by friction: it contains various insects which, apparently, 
must have become entangled in it while it was soft and viscid. (For an 
account of these, consult Mr. Hope’s paper before quoted; also Bur- 
_ meister’s Manual of Entomology, p. 574). 7 

Heated in the air, amber fuses at about 541° F., then inflames, and burns 
with a yellow flame, emitting a peculiar odour, and leaving behind a 
light shiny black coal. It cannot be fused without undergoing some 
chemical change. It evolves. water, volatile oil, and succinic acid: the 
residual mass is termed colophonium succini. By destructive distillation 
im a retort or alembic, amber yields first an acid liquor (which contains 
succinic and acetic acids), then some succinic acid deposits in the neck 
of the retort, and an empyreumatic oil (olewm succini) comes over, at first 
thin and yellowish, afterwards brown and thick: towards the end of the 
operation, a yellow light sublimate is observed in the neck of the retort ; 
this is called, by Berzelius, crystallized pyrétine ; by Vogel, volatile resin 
of amber ; by Gmelin, amber-camphor. An inflammable gas is evolved 
during the whole time of the operation. 

Composition.—The wltimate constituents of amber are carbon, 
hydrogen, and oxygen. The proximate principles are a volatile oil, two 
resins, succinic acid, and a bituminous substance. 


Ultimate Constituents. Proximate Constituents. . 
Drassier. Ure. (Berzelius.) 
BU MTIME her ss we ss syece.'s ". : 80°59 . 70°68 ~ Volatile Oil 
me thydrogen sty 2). jo 4... oi. Wis 7°31 . 11°62 Two Resins 
RE A a Re Pe ee Sh aaa Succinic Acid 
Ashes (silica, lime,and alumina) 3°27 Bitumen 
CU EED ERE TERS 1k ea eID! OL 
Amber’s::. 03>: Mei S Nese yt 97:90 90:07 Amber. 


The volatile oil has a strong but agreeable odour. The resins are 
soluble in both alcohol and ether: if an alcoholic solution of the two 
resins be prepared by heat, and then allowed to cool, one of the resins 
deposits. Succinic acid is white and crystalline, soluble in water, 
scarcely so in cold, but more so in boiling, alcohol. It is distinguished 
from benzoic acid by its insolubility in oil of turpentine. Succinate of 
ammonia throws down a reddish precipitate with the persalts of iron. 
The bituminous matter constitutes the principal part of amber ehibsis 


ts 
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insoluble in alcohol, ether, the oils both volatile and fixed, and alkaline 
solutions. 

CHARACTERISTICS AND Puriry.—The resins copal and animi are 
sometimes substituted for amber. They may be distinguished by the 
difference in their colour and fracture, and by their not emitting the 
peculiar odour of amber when thrown upon hot iron (United States 
Dispensatory). Copal during its combustion is constantly falling in drops; 
_ and by this character may be distinguished from amber (Atdd’s Mineralogy.) 

Puysrotocicat Errecrs.—Amber was formerly celebrated as a stimu- 
lant and antispasmodic. 

Usrs.—(a.) Medicinal.—It is not employed as a medicine in this coun- 
try. It was formerly used in chronic catarrhs, amenorrhcea, hysteria, &c., 
and was given cither in the form of powder, in doses of from ten grains to a 
-drachm, or in that of tincture, a formula for which is contamed both in 
the French Codex and Prussian Pharmacopceia. 

(b.) Phamaceutical—Amber is used for the preparation of the o#/ and 
acid. he oil obtained by the destructive distillation of amber, when 


rectified by three distillations, constitutes the olewm succint of the Phar- — 


macopeia. 

Oxeum Succryi.—This oil, prepared as above mentioned, is a local 
irritant, and when rubbed on the skin acts as arubefacient. ‘Taken 
internally it operates, like most other empyreumatic oils, on the nervous 
system, and is used as a stimulant and antispasmodic. Its dose is from 
five to fifteen drops. In the former edition of the London Pharmacopeia 
_ there was contained a formula for the preparation of the spiritus ammonie 
succinatus, made in imitation of the celebrated eau de luce (the history of 
which has been fully detailed by Beckmann, in his History of Inventions, 
vol. iv. p.595). Its active ingredient is ammonia, but the oils of amber and 
lavender, and mastich, entered into its composition. Itis a powerful stimu- 
lant, and was employed as an application to the nostrils in fainting and 
hysteria; and also internally, in doses of from ten to thirty drops. 

Acipum Succinum.—This, though contained in the Dublin Pharma- 
copeeia, is, I believe, never used in medicine. It was supposed to be, 
like the oil, antispasmodic, and was exhibited im doses of from five to 
twenty grains. Aig oh 


O'leum Anima'le—Animal Oil. 


This perhaps is the most convenient place for noticing the empyreu- 
matic oil obtained by the decomposition of animal substances by heat. 
It is obtained in considerable quantities in the manufacture of ivory- 
black (see p. 178), and is sold under the name of animal or Dippel’s oil. It 
is identical in its nature with the oleuwm cornu cervi, or oil of hartshorn, 


formerly used in medicine. As usually met with, it is a thick, brown, — 


viscid oil, having a most repulsive odour. . By distillation, however, it 
may be rendered colourless and limpid, but is soon altered by the action 
of air and light. Its ultimate constituents are carbon, hydrogen, nitrogen, 


and oxygen. From its alkaline reaction it doubtless contains ammonia. 


Unverdorben alleges that it contains four oily salifiable bases, to which 


he has given the names of odorine, animine, olanine, and ammoline. — 


Reichenbach has obtained creasote from it, and ascribes to this principle 


| 
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the supposed virtues of animal oil. Whatever may be its active prin- 
ciple, animal oil is undoubtedly a very powerful agent. In large doses 
it acts as an energetic poison, operating in two ways, locally as an 
uritant, remotely as a narcotic (Christison, Treatise on Poisons). Swal- 
lowed in moderate doses, it stimulates the vascular and nervous systems, 
and is esteemed antispasmodic. It has been employed as a local agent in 
bruises, gangrene, porrigo, &c. Internally, it has been used to prevent 
an attack of epilepsy or ague, as a stimulant in low fevers, and as anti- 
spasmodic in hysteria and other affections of the nervous system accom- 
panied with convulsive movements. Bremser (Traité sur les Vers 
Intestin.) used Chabert’s oil (prepared by mixing three parts oil of tur- 
pentine with one part Dippel’s oil, and distilling three parts) as an 
anthelmintic in tape-worm. The dose of animal oil is a few drops, 
cautiously increased. 


Acidum Hydrocyan'icum.—Hydrocyan'ic Ac‘id. 


History.—The substance called Prussian or Berlin blue (Ceruleum Bo- 
russicum seu Berolinense) was accidentally discovered by Diesbach at the 
commencement of the 18th century, and various conjectures were soon offered 
regarding itsnature. In 1746, Dr. Brown Langrish published some expe- 
riments made with laurel water in order to investigate its effects on ani- 
mals (Physical Experiments upon Brutes). In 1752, Macquer an- 
nounced that Prussian blue was a compound of oxide of iron, and some 
colouring principle which he could not isolate; and in 1772, Guyton 
Morveau concluded that this principle was of an acid nature. Scheele, 
in 1782, removed some of the mystery connected with Prussian blue, by 
obtaining hydrous prussic acid from it. In 1787 Berthollet ascertained 
this acid to be a compound of carbon, nitrogen, and hydrogen. In 1800, 
and 1802, Bohn and Schrader discovered it in laurel-water. Borda, 
Brugnatelli, and Rasori, first employed the acid in medicine, from 1801 
to 1806. In 1815, Gay-Lussac obtained the acid in its pure anhydrous 
state, and explained its composition. (The chemical history of hydro- 
eyanic acid is fully detailed in Thomson’s System of Inorganic Chemistry, 
vol. ii. 7th edition.) The medical history of it is contained in“Dr. Gran- 
ville’s Hist. and Pract. Treatise on this acid, 2d ed. 1820. 

SYNONYMES AND ETymotocy.—It has been denominated prussic 
(acidum borussicum), zootic (acidum zooticum), or hydrocyanic acid: 
the first name indicates the substance (Prussian blue) from which it was 
obtained, the second refers to its animal origin, and the third indicates 
its constituents, hydrogen and cyanogen (so called from kbavoc, blue; and 
yevvaw, to produce ; because it is one of the constituents of Prussian 
blue). 

eas History.—Hydrocyanic acid is a product peculiar to the 
organized kingdom. It may be readily procured from many vegetables, 
more especially those belonging to the sub-orders Amygdalee and 
Pomee: as from bitter almonds, apple-pips, the kernels of peaches, 
apricots, cherries, plums, and damsons ; the flowers of the peach, cherry- 
laurel, and bird-cherry ; the bark of the latter,.and the root of the 
mountain ash. It is said to have been also obtained from plants of other 
families, as from Rhamnus Frangula and ergot of rye. In some of the 
vegetables now referred to, hydrocyanic acid does not exist ready formed, 
but is a product of the process by which it is obtained. This has been 
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fully proved in the case of the bitter almond, and is inferred in other : 


instances. 


This acid is rarely, if ever, found in animals. One of its constituents — 


(cyanogen) has, however, been detected, in combination with iron, 
(forming Prussian blue) in the urine, the menstrual fluid, and the sweat : 
and with sulphur and potassium in the saliva. During the decomposi- 
tion of animal matters, cyanogen is frequently gexerated : as when blood 
and carbonate of potash are calcined in aniron pot. It has also been 
stated that when cheese is exposed to the action of water and the sun, 
it disengages ammonia, and if treated, in this state, by alcohol, yields 
traces of hydrocyanic acid. 

PREPARATION.—The processes for procuring this acid are very nume- 
rous. I shall only notice the most important of those which yield the 
dilute acid employed for medicinal purposes. 


(a.) By the action of dilute sulphuric acid on ferrocyanide of potas- 


sium.—The proportions directed in the London Pharmacopeeia for the 
preparation of dilute hydrocyanic acid, are two ounces of the ferro- 
cyanide, an ounce and a half of sulphuric acid, and a pint and a half of. 
distilled water. “ Mix the acid with four fluidounces of the water, and 
to these, when cooled and put into a glass retort, add the ferrocyanide of 


potassium, first dissolved in half a pint of water. Pour eight fluidounces: 


of the water into a cooled receiver; then, having adapted the retort, let. 
six fluidounces of acid, distilled with a gentle heat in a sand-bath, pass 


into this water. Lastly, add six more fluidounces of distilled water, or, — 
as much as may be sufficient, that 12°7 grains of nitrate of silver, dis- — 


solved in distilled water, may be accurately saturated by 100 grains of 


this acid.” 
If the distillation be performed in a [tubulated] retort, as directed in — 
the Pharmacopeia, an adopter should be employed. When small. 


j 


quantities are to be operated on, we may conveniently employ two Flo-— 


rence flasks (one as the receiver, the other as the distilling vessel), con- 


nected by a glass tube curved twice at right angles. The receiver should — 


be kept very cool, ice or snow being used if it can be procured ; and the 


heat employed in distilling should be very moderate. The distilled liquor ; 


frequently contains a little sulphuric acid, and by standing deposits a small 

portion of Prussian blue. A second distillation, cautiously conducted, will” 
often separate the sulphuric acid: but I have seen Prussian blue formed: 
after the hydrocyanic acid has been distilled three times. | 


re 
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The theory of the process, founded on the experiments of Mr. Everitt — 
(Lond. and Edinb. Phil. Mag. Feb. 1835) is as follows:—Six equivalents — 
or 294 parts of protohydrated sulphuric acid react on two equivalents or 


426 parts of crystallized ferrocyanide of potassium (composed of four 
equivalents cyanide of potassium, two of cyanide of iron, and six of water),. 
and produce three equivalents or 384 parts of the bisulphate of potash, 
three equivalents or 81 parts of hydrocyanic acid, one equivalent or 174— 


parts of a new salt (which I shall term the di/errocyanide of potassium), 


and nine equivalents or 81 parts of water. ‘The bisulphate and the new 

_ salt remain in the retort, while the hydrocyanic acid and the water distil 
ever. In the Pharmacopeeia an additional quantity of water is employed 

to assist the condensation of the acid. | 
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ANGREDIENTS REACTING.- RESULTS. -. 
3 eq. Water.. Be arnt at Pin deans Furuta ee eq. Water .....- penae 
eq. Hyar». 3 eq-HydrocyanicAcid 81 
2eq.Cryst. 3 eq-Water 27 33 eq. Oxygn. 24~___ “ile _ 
Ferrocyan. 3eq-Cyan. (3eq.Cyanog. 78———= 
Potassium 426| Potasm.198 2 3eq. Potasm.120-~----——-——=». 3 eq. Poth.144 
1 eq. Cyan. Potassium.... 66 §1 eq. Biferrocyanide 
2eq. Cyan. Iron ........ 108 ¢ Potassium ...... 1 
6 eq. Protohy4. He eq. Water -...-...-0.0 54 6eq. Water ....-..- 5 
Sulphe. Ad. 294 26 eq. Sulphuric Acid .... 240 3 eq. Bisulphte, Poth. 384 


_ The salt here called biferrocyanide of potassium, is termed, by Mr. 
Everitt, yellow salt. 1 have prepared it with the greatest care, but have 
always found it to be white. Gay-Lussac also says it is white (Ann. 
Chim. et Phys. t. 46, p. 77). By exposure to the air it becomes blue. 

(6.) By the action of hydrochloric acid on cyanide of silver.—This 
process, proposed by Mr. Everitt, yields an acid of uniform strength, and 
may be followed when the acid is required for immediate use. The 
Pharmacopceal directions for its performance are (or rather ought to be) 
as follows:—Add 48+ grains of cyanide of silver to a fluidounce of dis- 
tilled water, mixed with 394 grains of hydrochloric acid. “Shake all these 
in a well-stoppered phial, and, after a short interval, pour off the clear 
liquor into another vessel. Keep this for use, the access of light being 
prevented.” The proportions directed by Mr. Everitt are 40 grains of 
cyanide, 7 fluidrachms and 20 minims of water, and 40 minims of dilute 
hydrochloric acid (sp. gr. 1:129). This gentleman says, that practi- 


tioners could obtain an ounce of the acid, prepared by this process, for ia? 


one. shilling, while the manufacturer could obtain 50 per cent. profit by it. 
-- The theory of the process is as follows :—By the mutual reaction. of 

one equivalent or 134 parts of cyanide silver and one equivalent or 37 
parts of hydrochloric acid, there are obtained one equivalent or 144 
parts of chloride of silver, and one equivalent or 27 parts of hydro- 
cyanic acid. 


INGREDIENTS REACTING. RESULTS. 
‘ . cé d 
1 eq. Cyan!. Silver 134 ‘. eq. Cyanogen . 2 262 sx-l eq. Hydrocya®. A*. 27 


eq, Silver’, .°.*.° 108 Seer, 
. : 1 eq. Hydrogen . . Dee nl 
aoe ngetle. Reid #771 es Chlorine..> .,..36 1 eq. Chloride Silver . 144 


(c.) By the action of hydrochloric acid on bicyanide of mercury.—At 
_Apothecaries’ Hall hydrocyanic acid was formerly prepared from one 
part of bicyanide of mercury, one part hydrochloric acid (sp. gr. 1:15), 
and six parts of water. The mixture was distilled until six parts had 
passed over. The acid thus obtained had a sp. gr. 0°995, and its 
standard strength was such, that two fluidrachms of it dissolved 14 
grains of the red oxide of mercury, thereby indicating a strength of about 
- 2°9 per cent. of real acid. 7 

The most convenient method of procuring concentrated or anhydrous 
hydrocyanic acid, is by the action of strong liquid hydrochloric acid on 
bicyanide of mercury. The vapour should be passed over carbonate of 
lime, to deprive it of hydrochloric acid; and over chloride of calcium, 
to remove the water. The receiver should be immersed in a_ freezing 
mixture, consisting of ice and chloride of sodium. 

The theory of the process 1s as follows :—Two equivalents or 74 parts 
of hydrochloric acid react on one equivalent or 254 parts of the 
bicyanide of mercury, and form one equivalent or 274 parts of the bichlo- 
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ride of mercury, which remains in the retort, and two equivalents or 54 
parts of hydrocyanic acid, which distil over. 


INGREDIENTS REACTING. RESULTS. 
ae ;2 eq. Hydrogen 2 2eq. Hydrocyanic Acid 54 
2eq. Hydrochl*. Acid 74 e a ene pS oan & 
ay ~,§2 eq. Cyanogen 52 Bion tg 
1 eq. Bicyan**. Mercury 254 dQ] oa Water £202 mene | eq. Bichloride Mercury 274 


(d.) By the action of tartaric acid on cyanide of potassiwum.—This 
process was proposed by Dr. Clarke, and adopted by Mr. Laming. ‘The 
formula of the latter is the .following:—22 grains of the cyanide of 
potassium are to be dissolved in 6 fluidrachms of distilled water, and to 
this solution are to be added 50 grains of crystallized tartaric acid, 
dissolved in 3 fluidrachms of rectified spirit. One fluidrachm of the 
decanted clear liquor contains one grain of pure hydrocyanic acid. 

The objections to this process (which, however, has several advantages) 
are the trouble and expense of procuring pure cyanide of potassium, 
and the liability of the salt to undergo spontaneous decomposition. 

The theory of the process is the following :—Two equivalents or 150_ 
parts of crystallized tartaric acid, one equivalent or 9 parts of water, and ~ 
one equivalent or 66 parts of cyanide of potassium, react on each other, | 
and produce one equivalent or 189 parts of the crystallized bitartrate of 
potash, which precipitates, and one equivalent or 27 parts of hydro¢yanic 
acid, which remains in solution.’ * 1 he. te a | 

‘: is 78 


INGREDIENTS REACTING. 


1 eq. Water g (ish Sy ese ne a == 1 eq. Hydrocya’. A‘. 27 
Bs a ees Sdag ie leq. Oxygen .. 8. “4 aos: 
1 eq. Cyanide Pot™. 66 ; leq. Cyanogen . 467 Ni teq, Portas 4 8: 


1 eq. Potasium 


2eq.DryTart.A‘. emcee Mh oe 
2 eq. Crys.Tart®. A?. 150 ; leq. Water .. 9 1eq.Crys Bitar For 189 @ 


leq. Water .. Q———__—_____—- eq. Water ..... 9 


Properties. (a.) Of anhydrous hydrocyanic acid.—Anhydrous hydro- 
cyanic acid is a solid at 0° F. (some state at 5° F.), having then the 
appearance of crystallized nitrate of ammonia: it readily melts, forming | 
a limpid, colourless: liquid, with an intense and peculiar odour; its 
taste is at first cool, then hot; at 45° its sp. gr. is 0°7058, and at 644 is - 
0°6969. In this state it is exceedingly volatile: a drop placed on paper 
freezes by its own evaporation. It unites with water and alcohol in 
every proportion. At 79° or 80° F. it boils, forming hydrocyanic acid — 
vapour, which is combustible ; and when mixed with oxygen, explodes. 
T'wo volumes of the vapour require two and a half volumes of oxygen gas. 
for their complete combustion. The products are two volumes of car- 
bonic acid gas, one volume of nitrogen, and one volume of aqueous | 
vapour. 

Anhydrous hydrocyanic acid undergoes speedy decomposition. Dr. 

aes says he has kept it unchanged for a fortnight in ice-cold 
water. 
(0.) Of dilute hydrocyanic acid —Dilute or medicinal hydrocyanic acid 
is a colourless, transparent liquid, having the taste and smell of the 
strong acid, but in a lesser degree. Heated in a tube it gives off a com- 
bustible vapour. 


Composit1on.—The ultimate constituents of pure hydrocyanic acid 
are carbon, nitrogen, and hydrogen. 
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Kq. Eq. Wt. Theory. Gay-Lussac. Vols. — Sp. Gr. 
OT sane Ad lise 6 AMA bene ote 44% Carbon vapour . 1 or 2 . . 0°8333 
Nitrogen .. 1 ....14-... 519... . 51°85 | Nitrogen AS ng WY xl a Live 08700 
Eiydrogen jy 1. -... Av,... .3°7....., 3°70| Hydrogen gas... .”. 1. . 0°0694 
Hydrocy*,A%.1....27.... 1000... . 100-00 | Hydrocyanic vapour. 2. . 0°9374 


But it is more usual to regard this acid as a compound of hydrogen and 
cyanogen, the latter substance being a bicarburet of nitrogen. On this 
view the composition will be as follows :— 


Eq. Eg.Wt. Per Cent. Vols. Sp. gr. 
Cyanogen ..... Po 26). +. .. 96'3.| Cyanogen gas. 'sfs oa! Vso ins of 178055 
Hydrogen ..... Dice stat spt sine ceili B°7-| Hydrogen Gash bess «ch aia d 1... . 00694 
Hydrocyanic Acid. . 1... 27... . 100-0 | Hydrocyanic vapour. ... 2... . 0:9374 


The following diagrams illustrate the composition as well as the 
products of the combustion of the gaseous acid when exploded with 
oxygen gas :— 


Constituents. a ‘Eq. Vol. Before combustion, After combustion. 
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' SrreNGTH or THE DituTEe Actp.—In the Pharmacopeeia, hydrocyanic 

‘acid is directed to be prepared of such a strength that 100 grains of it 
will exactly precipitate 12°7 grains of nitrate of silver dissolved in water: 
——the precipitate, which is cyanide of silver, should weigh 10 grains. 
Hence the dilute acid should consist of— 


veal Piyvocyanic Acid: 6.0 2) 4: jess js aie 14) Sisailee ats 2°0 
a aD eta sg un Noy» Loe eiinabioado nn ia 405 qcn2 98°0 
Dilute Hydrocyanic Acid (Ph. LL.) ........... 100°0 


_ Puriry.—Dilute hydrocyanic acid should be_ perfectly colourless ; 
‘decomposed acid is frequently, but not invariably, coloured. It 
‘should be vaporizable by heat: this character shows the absence of 
fixed impurities. The presence of metallic matter is recognized by 
fiydrosulphuric acid, which has no effect on the pure acid. If the acid 
‘Strongly redden litmus, it must contain some other acid, most probably 
the sulphuric or hydrochloric. The presence of any foreign acid is 
easily determined by the hydrargyro-iodo-cyanide of potassium. This salt 
is easily formed by adding a concentrated solution of bicyanide of 
mercury to a solution of iodide of potassium: a precipitate of white or 
pearly crystalline plates immediately takes place: these are the salt in 
question. Ifa small portion of this salt be placed in diluted hydrocyanic 
acid, no change is observed unless some foreign acid be present: in 
the latter event the red biniodide of mercury immediately makes its 
appearance. For this test we are, indebted to Dr. Geoghegan (Dubdiin 
Journal, Nov. 1835). Sulphuric acid may be detected by a solution of 
chloride of barium: hydrochloric acid by nitrate of silver, which forms 
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therewith white chloride of silver insoluble in boiling nitric acid, 
whereas the white cyanide of silver is soluble in nitric acid at a boiling 
temperature. I would observe, that the presence of either of these acids 
is no further objectionable, than that it creates a difficulty in the deter- 
mination of the strength of the hydrocyanic acid: while, on the other 
hand, it confers the advantage of rendering the hydrocyanic acid much 
less liable to decompose. The acid prepared from ferrocyanide of po- 
tassium will keep for years (Dr. Christison has had some unchanged for 
two years and a half, though it was exposed to day-light), owing, it is 
supposed, to the presence of some sulphuric acid. Mr. Barry adds a 
little hydrochloric acid to all his medicinal hydrocyanic acid, in order to 
preserve it. As air and light hasten, though they are not essential to, 
the decomposition of the acid, they should be carefully excluded. 
CHARACTERISTICS.—The following are thé best tests for hydrocyanic acid. 

1, The odour.—The peculiar odour of hydrocyanic acid is well known. 
It must not be confounded with the odour of the volatile oil of bitter 
almonds. Orfila says, that this is the most delicate characteristic of the 
acid, since it is very marked when the liquid tests give very slight indi- 
cations only. But I have not found this to be invariably the case: it 
depends much on the nature of the mixture containing the acid. 

9. Formation of Prussian blue (ferrosesquicyanide of iron).—Add 
sufficient caustic potash to the suspected acid to saturate it 5 then a solu- 
tion of some proto- and per-salt of iron: the common sulphate of iron 
of the shops, or the tincture of the chloride, answers very well, since 
both of these preparations usually contain the two ( prots-and per-) salts: 
of iron. A precipitate is thus obtained, which is liable to considerable 
variation in its colour, depending on the quantity of potash and the qua- 
lity of the ferruginous salt employed; it may be yellowish brown, or ~ 
eveenish, or bluish. Then add dilute sulphuric or hydrochloric acid, — 
when Prussian blue (ferrosesquicyanide of iron) will immediately make its 
appearance, if hydrocyanic acid were present. | 4 

The formation of Prussian blue is thus accounted for. When potash is ~ 
added to hydrocyanic acid, water and cyanide of potassium are gene- 
rated. By the reaction. of this salt on a proto-salt of iron the proto-~ 
cyanide of iron is produced, while with a per-salt of iron it forms sesqui-_ 
cyanide of iron. The two ferruginous cyanides, by their union, constitute 
the ferrosesquicyanide or Prussian blue. 4 

The following diagram explains the reaction of nine equivalents of — 
cyanide of potassium on three equivalents of the protosulphate, and four 
equivalents of the sesquisulphate of iron. be 
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INGREDIENTS REACTING- RESULTS. 
9 eq. Cyanide 9eq. Potassium 360-_—_—, 9 eq. Potash '.. .. 432 __.... 9 eq. Sulphate Potash.. -. 792 
Potasm. 594 7, pe ERK 


3 eq. Protosul- § 3°4° Sulphe, Ad.120.¥° 
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1 eq. Ferrosesquicyanide 
Iron (Prussian blue) -. +. 439 


sess —> =< > 3 eq. Protocyan. Tron 162 
ie eq. Sulphe. Ad, 240-7" 


4 eq. Sesquicyan. Iron 268 


3. Nitrate of silver.—This is by far the most delicate test of the 
presence of hydrocyanic acid. It causes a white precipitate of cyanide 
of silver, which is soluble in boiling nitric acid. By this latter 
character cyanide is distinguished from chloride of silver. If carefully 
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dried cyanide of silver be heated, it evolves cyanogen gas, known by its 
combustibility and the colour (violet or bluish red) of its flame. 

4. Sulphate of Copper.—This test is applied as follows :—Supersaturate 
with potash ; then add sulphate of copper. A greenish blue precipitate 
is obtained, which, by the cautious addition of a few drops of hydro- 
chloric acid, becomes white, if hydrocyanic acid be present. The ob- 
jections, to the test are, that the results are not sufficiently striking, and 
that an inexperienced manipulator may fail in getting any evidence of 
hydrocyanic acid. When excess of potash is added to hydrocyanic acid, 
we obtain water, cyanide of potassium, and free potash. On the addition 
of sulphate of copper, hydrated oxide of copper, sulphate of potash in 
solution, and white cyanide of copper, are formed. The hydrochloric 
acid is added to redissolve the oxide of copper. 

5. Tincture of yuaiacum and sulphate of copper.-—If tincture of guaiacum. 
be added to a very dilute aqueous solution of hydrocyanic acid, a whitish 
precipitate (resin of guaiacum) is thrown down. If now a few drops of a 
solution of sulphate of copper be added, a blue colour is produced, which 
is rendered more intense by the addition of rectified spirit. Pagenstecher, 
of Berne (Quarterly Journal of Science, vol. x. p- 182), first proposed 
tincture of guaiacum and hydrocyanic acid as a test for copper. I find 
that tincture of guaiacum and sulphate of copper, applied as directed 
above, form a very sensible test of the presence of hydrocyanic acid: but 
unfortunately it is not characteristic, since other agents also develope a. 
blue colour with it. Thus spirit of nitric ether produces: a blue colour 
with tincture of guaiacum. | 
_ DeETEcTION oF THIs AcID IN CasEs oF Porsoninc.—As hydrocyanic 
acid is a substance which readily undergoes decomposition, it is not 
likely to be met with in bodies which have been interred for many days. 
It has, however, been recognized in one case, seven days after death, 
notwithstanding that the trunk had not been buried, but had been lying: 
im a drain (Chevallier, Ann. d’Hygiéne Publiq. ix. 337). Yn recent cases: 
the acid is readily distinguished by its odour, with which, in some cases, 
the whole body is impregnated. The tests for this acid, already men- 
tioned, will sometimes detect the poison in the filtered contents of the 
stomach ; but the foreign matters present may in some instances prevent: 
their characteristic action. The best mode of proceeding, in that case, 
is to introduce them into a tubulated retort, to add some sulphuric 
acid to neutralize any ammonia which might be generated by the process 
of putrefaction, and to distil by means of a vapour or water bath; then 
apply the tests already mentioned.. : 

It has been suggested that hydrocyanic acid may be formed during the 
process of distillation by the decomposition of the animal matters. But, 
as Dr. Christison has justly observed, the objection appears only to rest 
M conjecture, or presump.ion at farthest. It is to be recollected that 
msound cheese has, under certain circumstances, been found to contain 
his acid, as already mentioned. It is not improbable that it may be 
ound in many animal substances during, their spontaneous decomposition. 
spurred rye has been found to contain it. nad Laatioins 

PuystoLogica, Errscrs.—(a.) On vegetables.—Hydrocyanic acid is. 
i poison to plants. The stamina of Berderis vulgaris’ and the leaves of 
Mimosa pudica lose their irritability when the stems bearing them are 
mmersed in the dilute acid (Macaire, Bidblioth. Universelle, xxxi. 244). 
: R 
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Seeds lose the power of germination by immersion in this acid. In those ~ 
parts of lactescent plants which are poisoned by it, the milky juice does — 
not flow from the cells or vessels in which it is contained. By chemical 
means it has been shewn that the acid becomes absorbed (Decandolle, © 
Physiol. Végét. p. 1857). Ammonia has, in some cases, appeared to 
favour the recovery of plants which had been exposed to the vapour of 
the acid (Macaire, op. cit.). 

(b.) On animals generally.—Wydrocyanic acid is an energetic poison — 
to all classes of animals. Experiments have been made with it on — 
the following :—Mammalia, Aves, Reptilia, Amphibia, Pisces, Gaste- | 
ropoda, Annelida, Crustacea, Insecta, and Infusoria (Coullon, quoted by 
Wibmer, Wirkung d. Arzneim. 3 Bd. p. 110). The general effects are 
very similar on all classes, and consist essentially of loss of sensation and — 
voluntary motion, with convulsive movements. The cold-blooded animals ~ 
are more slowly affected by it than the hot-blooded ones. 

Dr. Christison states that twenty-five grains of the strong acid, applied 
to the mouth, killed a rabbit within ten seconds. I once caused the | 
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snstantaneous death of a rabbit by applying its nose to a receiver filled 
with the vapour of the pure acid: the animal was killed without the — 
least struggle. Ifa drop of the pure acid be placed on the throat of a — 
dog, or applied to the eye, death takes place in a few seconds. Inhaling ; 
the vapour decidedly produces death more quickly than any other mode ~ 
of applying the acid. 

(c.) On man.—a. In small or medicinal doses.—Small doses of hydro-— 
cyanic acid sometimes relieve certain morbid conditions (as of the - 
stomach), without producing any remarkable alteration in the condition 
of the general system. If the dose. be cautiously increased, and its” 
operation carefully watched, the following effects are usually observed : 
bitter but peculiar taste ; increased secretion of saliva; irritation in the” 
throat ; frequently nausea ; disordered and laborious respiration (some- 
times quick,'at others slow and deep); pain in the head, giddiness, 
obscured vision, and sleepiness. The vascular system is in some cases 
not obviously affected, but in others much affected, though not uniformly; 
being sometimes quickened, at others reduced in frequency. In some 
jnstances faintness is experienced. Drs. Macleod and Granville (London 
Med. and Physic. Journ. vol. xlvi. pp. 359 and 363) have noticed saliva- 
tion and ulceration of the mouth during its medicinal use. K 

B. In poisonous doses: convulsions and insensibility: if death occur, wt 
takes place slowly.—Immediately after swallowing the acid, a remarkably | 
bitter taste is experienced; this is soon followed by a sensation of faint- 
ness and giddiness, with salivation, and succeeded by tetanic convulsions, 
and insensibility ; the respiration is difficult and spasmodic ; the odour 
of hydrocyanic acid may be recognized in the breath ; the pupils are 
usually dilated, though sometimes contracted; the pulse is small or 
imperceptible. When recovery takes place it is usually very rapid, and 
the whole period of suffering seldom exceeds half an hour. However; 
exceptions, to this exist, in which the symptoms have been prolonged for 
several hours. | | 

The following case, related by Dr. Geoghegan, (Dublin Med. Journ. 
Noy. 1835), is an interesting illustration of these effects :—A gentleman, 
aged 21, having been for some time subject to an uneasiness in the sto- 
mach, not actually amounting to gastrodynia, after having tried many 
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remedies in vain, was induced to have recourse to hydrocyanic acid. He 
commenced with one minim of the Dublin Pharmacopeeia, sp. gr. 0°998 : 
this dose he repeated twelve times the first day, without any perceptible 
effect. On the following day he took half a drachm, with the same 
result. The third day his dose was a drachm, which he repeated the 
fourth day. On the fifth day he took a drachm and a half, still no effect 
of any kind. On the sixth day he increased his dose to two drachms. 
In about two minutes after taking this latter quantity, he experienced a 
sensation of extreme bitterness in the mouth, and having walked a few 
paces, was affected with great confusion, headache, and loud ringing in 
his ears. He now with difficulty retraced his steps, and leaning forward 
on a table, became insensible and fell backwards.. In this state he re- 
mained altogether between three and four minutes, during which time he 
was violently convulsed. Two drachms of the spiritus ammoniz aroma- 
ticus were diluted with a little water, and applied as quickly as possible 
to the mouth, but as the teeth were clenched it could not be swallowed. 
The solid sesqui-carbonate of ammonia was then applied assiduously to 
the nostrils ; its beneficial effects were soon apparent, and he was shortly 
able to swallow a little fluid. Sensibility now speedily returned, and 
vomiting supervened, from which he experienced great relief; and at the 
expiration of half an hour he was quite well, with the exception of pain 
and feeling of distension in the head, which continued for the remainder 
of the day. After he had become insensible, and while leaning on the 
table, his thighs became rigid, and were drawn up on the abdomen ; and 
as he was about falling, he was caught, and placed on the ground. The 
upper extremities were then observed to be also rigid, and on drawing 
them from the side, they forcibly reverted to their former position ; the 
eyes were shut, the teeth clenched, and the muscles of the face violently 
convulsed. It is deserving of notice that the old complaint was com- 
pletely removed by this extraordinary dose. 

y- In poisonous doses: death rapid with or without convulsions.—In 
these cases the death is so rapid that, in the human subject, the symp- 
toms have scarcely been observed. They are probably similar to those 
noticed in animals,—viz. imperceptible pulse, breathing not obvious, 
or there may be two or three deep, hurried inspirations, insensibility, and 
death. Convulsions may or may not be present. ‘The presence or 
absence of convulsions, as connected with the time within which death 
occurs in these cases, is sometimes of great moment. Some years ago 
the life of a prisoner almost turned on this point. The following is an 
outline of the case, which is more fully developed in Dr. Christison’s 
Treatise on Poisons, and.in the Medical Gazette, vol. viii. pp. 577 and 
197. An apothecary’s maid-servant at Leicester, was found one morning 
lead in bed. The body lay in a composed posture—the arms crossed 
over the trunk, and the bed-clothes pulled smoothly up to the chin. At 
her right side lay a phial, from which about five drachms of tlie medicinal 
aydrocyanic acid had been taken, and which was corked and wrapped in 
paper. It was suspected that she took the acid to occasion miscarriage, 
ind that the apprentice was accessory to its administration; in conse- 
juence of which he was put on his trial. Now, the important question 
or the consideration of the medical witnesses was, could the deceased, 
iter having drunk the poison, have had time to cork the phial, wrap it 
tp, and adjust the bed-clothes before insensibility came on? It was sup- 
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posed that if the death were of that slow description to allow of these 
acts of volition, convulsions would have occurred, and the bed-clothes 
would have been found disordered. On the other hand, those cases in 
which no convulsions occur usually terminate too quickly to allow of the 
above acts. The medical witnesses in the above case were not agreed in 


opinion: the majority thought that it was impossible the deceased could ' 


have had the power of corking the bottle. The jury very properly found 
the prisoner not guilty. 

There are two points of inquiry connected with the action of this acid, 
which are interesting, more particularly in a medico-legal point of view— 
namely, the time at which the poison begins to operate, and the period in 
which it proves fatal. No absolute answer can be given to either of 
these questions, since the strength and quantity of the acid exhibited, 
and peculiarities (not known or understood) affect the result. Very strong 
acid, in large doses, begins to operate immediately on touching the 
throat, and death is almost instantaneous. The dilute acid, on the other 
hand, sometimes does not produce any obvious effect for several minutes, 
and death may not occur for nearly half an hour. Of seven epileptic 
patients killed in one of the Parisian hospitals by hydrocyanic acid, some 
did not die for forty-five mimutes. But I have not found the same quan- 


tity of the same acid kill different individuals of the same species in the 


same period of time. 
Morsip APPEARANCES.—The post-mortem appearances in cases of 


poisoning by this acid are the following :— Glistening and staring expres- — 
sion of the eyes, but which, however, is not a constant phenomenon, ~ 


since it was not observed in the seven Parisian epileptics: nor is it pecu- 


liar to this poison, for the same is observed after death by carbonic acid, — 


and in other cases (Christison) the odour of the acid is oftentimes very 


obvious in the blood, brain, chest, or stomach: the venous system is — 


usually gorged with blood, while the arteries are empty: the blood is, in 
“many cases, fluid, dark, or bluish black, and viscid or oily: the vessels of 


the brain and spinal marrow are frequently gorged with blood ; and the © 


cerebral ventricles sometimes contain a serous or sanguineous liquor ; the 


lungs are, in some instances, natural—in others, turgid with blood: the 


internal lining of the stomach is sometimes red. 


It has been stated by Magendie, that after death by the strong acid, 
the muscles are not sensible to the galvanic influence. But this condi- ~ 


— 
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tion is very rarely present ; indeed I have never observed it in animals — 
killed by this acid; but Dr. Christison states he has occasionally found — 


it. I have examined a considerable number of animals (principally rabbits) 


-~ 


destroyed by hydrocyanic acid, and have always found the muscles to be © 
powerfully affected by the galvanic influence: nor have I once met with 
a single case in which the heart had ceased to beat when the chest had — 


been laid open immediately after death. 
Mopus Operanpi.—There are several interesting subjects of inquiry 


connected with the operation of hydrocyanic acid, which, as they are 


principally theoretical, I shall briefly notice under this head. 


(a.) Local action—Dr. Christison says that Robiquet’s fingers became | 
affected with numbness, which lasted several days, in consequence of: 


their exposure for some time to the vapour of this acid (Treatise on — 
Poisons, 3d ed. p, 698). This effect would appear to depend on the 
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local action of the poison on the nerves,—a mode of operation which we 
are constrained likewise to admit in the case of some other narcotics. 
(See p. 13: also Muller’s Physiology, by Baly, vel i. p- 630). Some of 
the local effects produced by hydrocyanic acid are those of an irritant : 
such are, the acrid impression made by the vapour on the nose and 
mouth—the ptyalism—the vomiting and purging—and the redness of the 
mucous membrane of the stomach. 

(4.) Absorption.—That hydrocyanic acid becomes absorbed, is proved 
by its having been detected by Krimer (quoted by Dr. Christison, p. 15), 
in the blood of animals poisoned with it, and by the odour of it exhaled 
by various parts of the body. 

(c.) Are the remote effects of this acid caused by its absorption?—In 
many cases the operation of hydrocyanic acid on the system is so rapid, 
and death so speedily follows the application of the poison, that we can- 
not satisfactorily account for the effects by the slow process of absorp- 
tion: and hence many persons have felt themselves constrained to admit 
the agency of the nerves. I have before (p. 27) alluded to this subject, 
and have quoted a passage from Miiller’s Physiology, in which the opera- 
tion by absorption is defended. Further information on this point will 
be found at p. 627, vol. i. of this celebrated work. The principal argu- 
ments which have been adduced in favour of the agency of absorption are 
the following: first, that the acid produces no remote effects when 
applied either to the nerves or brain: secondly, that applied to the tongue 
or stomach, it operates as an energetic poison, although the nerves of 
these parts were previously divided : thirdly, that if the acid be applied 
to a part where circulation is arrested, the operation of the poison is 
prevented : fourthly, the activity of the acid is in proportion to the 
absorbing powers of the part with which it is placed in contact. 
(See p. 18). 

(d.) Organs affected.—The parts specifically affected by this acid are 
the brain and true spinal system. The pain in the head, the insensibi- 
lity, and the coma, are evidence of the cerebral affection; while the 
tetanic convulsions depend on the disorder of the true spinal system. 
Marx (die Lehre von d. Giften, 1%. Bd. 2°. Abt. S. 154,) mentions the 
following experiment performed by Wedemeyer (Versuche iiber das Ner- 
vensystem, S. 241, Vers. 7), and which shews the independent action of 
the acid on the spinal marrow: the spinal cord of a dog was divided 
between the last dorsal and first lumbar vertibre, so that the hind legs 
were completely paralyzed and insensible to mechanical irritants: hydro- 
cyanic acid was then introduced into one of the hind legs ;—in one 
minute symptoms of poisoning commenced, the hind as well as the fore 
legs were violently convulsed,—and in twelve minutes the animal was 
dead. The affection of the respiratory and circulatory systems produced 
by hydrocyanic acid is probably only secondary ; that is, is thé result of 
the influence of this agent over those parts of the nervous system from 
which the respiratory organs and heart derive their nervous power. 
The insensibility caused by hydrocyanic acid occurs too rapidly, in many 


cases, to be the result of asphyxia caused by paralysis of the muscles of ' 


respiration. 


_(e.) Condition of the brain and spinal marrow.—The precise pathologi- | 


cal condition of the brain and spinal cord of an animal under the 
influence of hydrocyanic acid, cannot be positively determined, and is, 
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therefore, a matter of conjecture. Whatever it may be, it is probably 
identical with that which occurs during an epileptic paroxysm, and with 
that produced by loss of blood: for the essential symptoms (insensibility 
and convulsions occurring suddenly) are the same in all three states,— 
and ammonia has been found to relieve them (see p. 171). Dr. Hall 
(Lect. on the Nerv. Syst. p. 139), has shewn that the convulsion from 
hemorrhage is spinal. Dr. Holst, Professor of Materia Medica in the 
University of Christiana, Norway, told me of a case of epilepsy under his 
care, in which it was observed that the pulse in one arm was always 
imperceptible during the paroxysm. On a post-mortem examination it 
was discovered that an anomalous distribution of the arteries existed,—so 
that this arm was supplied with blood which had circulated through 
the brain. Hence it would appear that during the epileptic paroxysm 
the cerebral circulation was impeded. Does this happen in poisoning 
by hydrocyanic acid ? 

(f.) Cause of death.—In most cases the immediate cause of death is 
obstruction of respiration. In some instances it is stoppage of the 
heart’s action. There are cases, however, in which the death is too im- 
mediate to be produced by obstructed respiration, while, on opening the 
chest, the heart is found still beating: this I have observed in experi- 
ments on rabbits with strong hydrocyanic acid. 

(9.) Cumulative effects —Hydrocyanic acid is not usually regarded as 
a cumulative poison; but a case mentioned by Dr. Baumgartner (quoted 
by Dr. Christison), as well as some other circumstances, seem to favour 
the reverse opinion (see Dr. Christison’s Treatise). 

Uses—wWe are indebted to the Italians (Borda, Brugnatelli, and ~ 
Rasori) for the introduction of hydrocyanic acid imto the Materia 
Medica. It was first employed by them at the commencement of the 
present century ; namely, from 1801 to 1806 (Granville, Treatise on 
Hydrocyanic Acid, 2d ed. 1829). | 

(a.) Internal.—By the founders of the theory of contrastimulus this 
acid was regarded as a powerful asthenic or contrastimulant, and, there- 
fore, as peculiarly useful in all diseases dependent on, or connected with, 
excitement. Hence it was employed in inflammatory affections. But 
subsequent experience has fully shewn that in these cases it possesses: 
little or no remedial power. ; 

In this country the reputation of hydrocyanic acid, as a medicinal | 
agent, is chiefly founded on its effects in alleviating certain anomalous — 
stomach complaints. It appears, from Dr.Granville’s statements (op. ctt.), 
that laurel-water (which contains this acid) was used in these affections” 
by Hufeland, Haller, Thuessen, Swediaur, and Sprengel, between the 
years 1780 and 1796. But the first person who actually recommends 
hydrocyanic acid for them is Sprengel (Pharmacologia), in 1814... In 
1819, Dr. A. T. Thomson detailed a case, which led him to infer that. 
this acid would be an important agent in the treatment of dyspeptic 
affections. But the profession are principally indebted to Dr. Elhotson 
(Numerous Cases illustrative of the Efficacy of the Hydrocyanic Acid im 
Affections of the Stomach, 1820) for a full investigation of its powers in 
these complaints. . 

_ Every practitioner is familiar with a stomach complaint in which pain 
of a spasmodic character is the leading symptom, but which is not essen~ 
tially accompanied by pyrexia, as in gastritis—by tendency to faint, as 
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eardialgia—by indigestion, as in dyspepsia, nor by loss of appetite ; 


though one or more of these conditions may attend it. By some nosolo- 


gists (as Sauvages and Sagar) it has been regarded as a distinct disease, 
and has been termed gastrodynia. It is not unfrequently accompanied 
by vomiting and precordial tenderness, which, however, cannot be 
regarded as indicative of inflammation, for various reasons; one of which 
is the alleviation of it often obtained by the use of stimulants and antispas- 
modics. What may be the precise pathological condition of this malady 
I know not. Dr. Barlow (Cyclopedia of Practical Medicine, art. Gas- 
trodynia) thinks the primary disease to be irritation or excitement of the 
mucous membrane of the stomach, whereby a redundant, dense, mem- 
branous, and opaque mucus is secreted, which accumulates and oppresses 
the stomach. ‘The pain he supposes to arise from a contractile effort of 
the stomach to detach and expel the offending matter: but the imme- 
diate and permanent relief sometimes obtained by the use of hydrocyanic 
acid, is, I conceive, almost fatal to this hypothesis. Some time since I 
prescribed the acid for a lady who had suffered for months with gastro- 
dynia, and who was persuaded, from her sensations, she had some organic 
disease. The remedy acted in the most surprising manner: in a few 
hours, to the astonishment of herself and friends, she was apparently 
quite well, and has since had no return of her complaint. It can hardly 
be imagined, that irritation of stomach can be rapidly removed by a 
substance which is itself an irritant. For my own part, I conceive the 
affection to be, essentially, a disordered condition of the nerves supply- 
ing the stomach, or of the nervous centres from whence those nerves are 
derived: and that it is frequently, but not invariably, accompanied with the 
irritation of stomach alluded to by Dr. Barlow. But be the proximate 
cause of the disease what it may, the beneficial effects of the hydro- 
cyanic acid, in some instances of gastrodynia, are most astonishing, 
while in others it totally fails. In all the cases in which I have tried it, 
I have obtained either perfect success or complete failure: I have met 
with no cases of partial relief. It not only allays pain, but relieves 
vomiting; and in the latter cases, frequently when all other remedies fail. 
Dr. Elliotson mentions the following as the stomach affections relieved 
by it:—Ist. those in which pain at the stomach was the leading symp- 
tom: 2dly, those in which the gastrodynia was accompanied by a dis- 
charge of fluid, constituting what is called pyrosis, or the water-brash : 
3dly, when the excessive iuritability of the stomach produces vomiting ; 
and, 4thly, those disorders of the stomach, which, in some of their symp- 
toms, resemble affections of the heart. Dr. Prout has found it useful in 
gastrodynia connected with colica pictonum. 

- T have also found it useful in a painful affection of the bowels 
analogous to that of the stomach, and which, therefore, might 
with propriety be termed enterodynia. ‘The most remarkable case of this 
kind which I have met with, was that of a gentleman, a relative of one 
of my pupils. He had suffered for several months excruciating pain in 
the bowels, commencing daily about two o'clock, and only ceasing at 
ight. It was, apparently, a consequence of an ague. He had been 
under the care of several country practitioners, and had tried a number 
f remedies (including opium and sulphate of quinia) without the least 
benefit. I advised the employment of the hydrocyanic acid, and 
ecordingly five minims were administered at the commencement of a 
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paroxysm: the remedy acted like a charm: all the unpleasant symptoms 
immediately disappeared. Several doses of the acid were given before 
the time of the succeeding paroxysm, but the disease never returned ; 
and after employing the acid for a few days longer, he went back to the 
zountry completely cured. : 

I have seen hydrocyanic acid used with great success to allay vomit- 
ing and purging in severe forms of the ordinary English cholera, when 
opium has completely failed. In Asiatic or malignant cholera. it has 
occasionally appeared to be serviceable. 

As a remedy for affections of the pulmonary organs, hydrocyanic acid 
was at one time in great repute. It was said to be capable of curing 
slight inflammation of the lungs without the necessity of blood-letting ; 
of suspending or curing incipient phthisis, while im confirmed cases it 
smoothed the approach of death ; of curing hooping-cough, and of re- 
moving all the symptoms of spasmodic asthma (see Dr. Granville’s 
Treatise before referred to, and also Magendie’s Recherches sur V emplot 
de V Acide Prussique, 1819). Experience has shown the fallacy of most 
of these statements. I have employed hydrocyanic acid in a considerable 
number of cases of phthisis, and have occasionally fancied that it relieved — 
the cough and night-sweats ; but these effects were only temporary. Cases — 
of genuine spasmodic asthma are rare; but in two instances in which I 
have seen the acid employed, no relief was obtained. In allaying cough ~ 
(especially the kind called spasmodic) I have, on several occasions, found — 
it useful; but it has so frequently disappointed my expectations, that I — 
now rarely employ it in any pulmonary diseases. I have never ob- — 
served any ill effects from its use in these cases, though others assert they 
have. ? | 

It has been employed in affections of the nervous system. Cases of 
hysteria, epilepsy, chorea, and tetanus, have been published, in which © 
this remedy has been found beneficial. I have seen it employed in the — 
three first of these affections, but without any evident relief. It has been 
proposed and tried in hydrophobia: it apparently mitigated the symp-— 
toms. Dr. Hall (Lect. on the Nerv. Syst. p. 155) proposes that in addi- 
tion to the use of this acid, tracheotomy, as suggested by Mr. Mayo, © 
should be tried. | 

Hydrocyanic acid has been administered as an anodyne in several — 
painful affections; namely, cancer, tic-douloureux, rheumatism, &c., but, 
with a few exceptions, it has not been found serviceable. | 

As an anthelmintic it has been extolled by Brera; but the following 

fact mentioned by. Dr. Elliotson, will, I imagine, show its true value: 
—“T have frequently employed it perseveringly «without expelling — 
one worm, when a dose of calomel has instantly brought away hundreds.” — 

(b.) Eaxternal.—The local employment of the acid has not been attended — 
with very great success. a | 

In chronic skin diseases, especially impetigo, prurigo, and psoriasis, 
the acid has been recommended by Dr. A. T. Thomson to allay pain and 
irritation. Schneider, of Dusseldorf, has employed 13 drachms of hydro-_ 
cyanic acid, six ounces of spirit, and as much rose water, in scaly dis-. 
eases attended with severe itching, especially in eruptions upon the 
genital organs. On several occasions I have tried hydrocyanic washes 
in prurigo, but without obtaining any obvious relief. Dr. Elliotson says 
he has found it efficacious in sores behind the ears, and in scabs of the 
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face ; and adds, to an irritable face it is very soothing, if employed before 
and after shaving. In cancer of the uterus, lotions containing this acid 
have been applied to allay the pain, by Frisch, of Nyborg. Osiander has 
also employed, in the same disease, cherry-laurel water, the active prin- 
ciple of which is this acid. In gonorrhea, injections containing hydro- 
cyanic acid have been employed with benefit. Schlegel has tried also 
the cherry-laurel water with the same result. Lastly, the dilute acid has 
been proposed as an effectual and agreeable mode of destroying vermin. 

ADMINISTRATION.—The best mode of exhibiting this acid internally is 
in the form of mixture. [ generally give from three to five minims of the 
dilute acid in about an ounce of some mild vehicle (simple water answers 
very well), and repeated three or four times a day. Gum or syrup and 
some flavouring ingredient (as orange-flower water, used on the continent) 
may be added. Some persons give it in almond emulsion. 

As a wash, two fluidrachms of the dilute acid of the shops may be 

employed mixed with half a pint of distilled (or rose) water as a lotion in 
skin diseases. Frequently about half an ounce of rectified sprit is added, 
and Dr. Thomson recommends, in addition to this, sixteen grains of 
acetate of lead. The external use of. this acid, in all cases (more espe- 
cially if there be sores) requires great caution. Its effects on the nervous 
system and on the pulse must be carefully watched. In some cases it 
causes giddiness and faintness; and Mr. Plumbe says, In two instances it 
produced intermission of the pulse. 
_ AntTIpoTEs.—The most important agents in the treatment of poisoning 
by hydrocyanic acid, as well as by the substances which contain it (viz. 
the cherry-laurel, bitter almonds, the volatile oil of these substances, &c.), | 
are chlorine, ammonia, cold affusion, and artificial respiration. 

(a.) Chlorine is the most powerful of these. It was first proposed by 
Riauz in 1822. It has been subsequently strongly recommended by 
Buchner, Simeon, and Orfila. It should be applied both internally and 
externally if possible. If chlorine water (aqua chlorini, Ph. D.) be at 
hand, this should be given in doses of one or two tea-spoonfuls properly 
diluted with water. In the absence of this, weak solutions of the chloride 
of lime or the chloride of soda may be administered. Nitro-hydrochloric 
acid largely diluted might be given where none of the above agents could 
be procured. The patient should be allowed to inhale, very cautiously, 
air impregnated with chlorine gas (developed by the action of dilute 
hydrochloric acid on chloride of lime). Enemata containing chlorine 
water or a solution of chloride of lime should also be employed. 

(.) Ammonia.—The spirit of sal ammoniac was proposed by Mead 
(Mechan. Account of Poisons, 5th edit. p. 275, 1756) as an antidote for 
laurel water. In 1822, ammonia was recommended by Mr. J. Murray as 
an antidote for hydrocyanic acid; and its value has been admitted by 
Buchner, Orfila, Dupuy, and Herbst: but it is certainly inferior to 
chlorine; and, therefore, should be used only in the absence of this. If 
_ the patient be able to swallow, the liquor ammoniz, diluted with eight or 
ten parts of water, should be exhibited, and the vapour of ammonia or its 
carbonate inhaled: the latter practice is most important, and should not 
be omitted. Orfila says that ammonia is of no use when introduced into 
the stomach, but that the inhalation of the vapour will sometimes preserve 
life. Great caution is requisite in the employment of it (see p: 169). In 
the absence of ammonia the inhalation of the vapour of burnt feathers 
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might be employed.- Ammonia cannot be useful, as an antidote, by 
its chemical properties merely, since hydrocyanate of ammonia is a 
powerful poison. : 

(c.) Cold affusion has been strongly recommended by Herbst (Archiv. 
f. Anat. et Phys. 1828; quoted by Dr. Christison), and is admitted by 
Orfila to be a valuable remedy, though he thinks it inferior to chlorine. 
Herbst says that its efficacy is almost certain when it is employed before 
the convulsive stage of poisoning is over, and that it is often successful 
even in the stage of insensibility and paralysis. 

(d.) Artificial respiration ought never to be omitted. Of its efficacy I 
am convinced from repeated experiments on animals. I once recovered a 
rabbit by this means only, after the convulsions had ceased, and the 
animal was apparently dead. It is an operation easily effected, and will 
be found:a powerful assistant to chlorine or ammonia, by enabling it to 
get into the lungs when natural respiration is suspended. To produce 
respiration, make powerful pressure with both hands on the anterior 
surface of the chest, the diaphragm being at the same time pushed upward 
by anassistant. Inspiration is effected by the removal of the pressure 
and the consequent resiliency of the ribs. 

Other remedies (as turpentine) have been recommended, but they will not 
bear comparison (if, indeed, they possess any efficacy) with those now 
mentioned. Blood-letting has been advised, in vigorous subjects, when 
respiration has been established, and the skin is livid (Devergie, Med. 
Lég. t. i. p. 825). 


ORDER 8.—PHOSPHORUS AND PHOsPHORIC ACID. 


Phos'phorus —Phos'phorus. 


History.—This substance was discovered in 1669, by Brandt, an 
alchymist at Hamburgh; and received its name from being luminous in 
the dark (from ¢éc, light ; and gép, I carry). 

NaturaL History.—Phosphorus is found in both kingdoms of 
nature. 

(a.) In the inorganized kingdom.—Phosphorus is comparatively rare im 
the mineral kingdom. Various phosphates are found native, but in small 
quantities: those of lime, lead, iron, copper, manganese, uranium,: and 
yttria, may be mentioned as examples. Phosphate of lime is an impor- 
tant constituent of the organic exuvie entombed in the fossiliferous 
rocks... 

(6.) In the organized kingdom.—Phosphoric acid, free, or combined. with 
lime, potash, or iron, is found in various vegetables (Decandolle, Phys. 
Végét. pp. 383, 387, and 890). Phosphorus is a constituent of animals: 
in some cases it is in combination with oxygen, and a base, as in the 
bones, urine, &c.: in other instances, as in the brain, it is uncertain in 
what form it exists. 

PREPARATION.—Phosphorus is procured from bone-ash (swb- or } phos- 
phate of lime), by digesting it in sulphuric acid; by which sulphate and— 
superphosphate of lime are procured: the first, for the most part, preci- 
pitates, while the latter remains in solution. The solution is to be 
evaporated nearly to dryness, then mixed with charcoal, dried, 
and distilled in an earthen retort. The charcoal abstracts the oxygen 
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from the phosphoric acid of the superphosphate, setting free the phospho- 
rus, which is volatilized. 

PRoreRties.—It is a pale yellow, semitransparent, crystallizable, 
highly combustible solid. Mitscherlich says the crystals are rhombic 

_ dodecahedrons ; so that they belong to the regular or tessular system. 
Light, especially violet light, reddens it. 

Its sp. gr. is 1°77.—At ordinary temperatures it is flexible, but at 32° 
is brittle. It melts at 105°, and boils at 550° F. It gives off a small 
- quantity of vapour at ordinary temperatures. In the atmosphere its 

fumes are luminous in the dark, in consequence of a slow combustion: 
they have the odour of garlic. By keeping in water, phosphorus becomes 

coated by a white substance, by some regarded as an oxide, by others as 
the hydrate of phosphorus. Phosphorus is insoluble in water, but soluble 

in ether, and the oils both fixed and volatile. It may be reduced ° 
to powder by melting it under water, and shaking in a closed vessel until 
cold. Its equivalent by weight is 16. 

CHARACTERISTICS.—Phosphorus in substance is easily recognized by 
its waxy appearance ; by its fuming in the air, and being phosphorescent 
or luminous in the dark ; by friction or gentle heat causing it to inflame ; 
and, lastly, by its burning with a most intense white light and a white 
smoke of phosphoric acid. A solution of phosphorus in oil or ether, 
may be known by its garlicky odour, and, when rubbed on the skin, by 
its rendering the latter luminous in the dark. 

PHystoLogicaL Errects.—(a.) On vegetables.— According to Marcet 
it is poisonous to plants. | 

(b.) On animals generally.—W ater impregnated with phosphorus, acts 
as an aphrodisiac to drakes (Alph. Leroy, quoted by Bayle, Bidlioth. de 
Thérap. t. ii. p. 28). Phosphuretted oil acts as a stimulant to horses: 
blood drawn from a vein had a phosphoric odour (Pilger, quoted by 
Bayle). If phosphuretted oil be injected into the jugular vein, or into 
the cavity of the pleura of a dog, white vapours of phosphorus are evolved 
from the mouth, and death shortly takes place. The phosphorous acid 
inflames the lungs in its passage through the delicate pulmonary vessels. 

Introduced into the stomach of animals, phosphorus acts as a caustic 
poison. The corrosion is supposed to depend on the action of the 
phosphorous acid (formed by the combination of the phosporus with the 
oxygen of the air contained in the alimentary canal) on the tissue with 
which it is in contact.—(Orfila, Toxicol. Génér.) 

__ (¢.) On man.—In small doses, phosphorus acts as a powerful and 
diffusible stimulant, exciting the nervous, vascular, and secreting organs. 
It creates an agreeable feeling of warmth at the epigastrium, increases 
the. frequency and fulness of the pulse, augments the heat of skin, 
heightens the mental activity and the muscular powers, and operates as a 

_ powerful sudorific and diuretic. Its aphrodisiac operation has been recog- 
mized by Alphonse Leroy, and Bouttatz (Bayle, op. cit.), by experiments 
made on themselves. In somewhat larger doses it causes burning pain, 
vomiting and purging, with extreme sensibility of the stomach, which 
lasts for several days (see an experiment made by Sundelin on himself, 
Handb. d. Heilm. 2°. Bd. s. 213). In still larger doses, it causes 
inflammation of the stomach and bowels. Its activity as a caustic 
poison depends, according to Orfila, on its absorbing oxygen, and thus 
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becoming converted into an acid which acts as a corrosive, like the other 


mineral acids. Hence, therefore, etherial and oleaginous solutions are 
more active poisons, inasmuch as the oxidation of the phosphorus is 
effected more rapidly. Comparatively small doses have in some cases 
proved fatal. In Dr. Christison’s Treatise on Poisons are references to 
several cases: in one 14 grains, in another instance 3 grains, caused death. 


Cases, however, are reported, in which 6, 10, and even 12 grains have > 


been swallowed without any hurtful effects; but doubts have been enter- 
tained as to the correctness of the statements. Thus the authors of the 
Dictionnaire de Matiere Médicale think that the phosphorus employed in 
these cases must have undergone some chemical change. I once admi- 
nistered 16 grains of phosphorus to a man without any injurious effect ; 


and, judging from its physical characters, I should say the phosphorus - 


was that usually met with in commerce. The man here alluded to was 
Chabert, some years ago renowned in London under the name of the 
“Fire King.” I carefully weighed out 16 grains, placed them in a spoon, 
and put them in his mouth ; and he washed them down with a tumbler- 


ful of water. He offered to take this dose daily. How he counteracted: 


the ill effects, I know not; but I suspect he excited vomiting, for within 
ten minutes after swallowing the phosphorus, he left the room for about a 
quarter of an hour. 


Usrs.—In this country, phosphorus is rarely employed, and, therefore, 


it will be unnecessary to enter minutely into its uses. It has been 
strongly recommended in those cases attended with great prostration of 


the vital powers, as in the latter stages of typhus fever, dropsies, &c. ; ine 
‘some chronic diseases of the nervous system, as epilepsy, paralysis, 


melancholy, mania, amaurosis, &c., when these occur in debilitated sub- 
jects. In some of the exanthemata, as measles, it has been administered 
to promote the re-appearance of the eruption when this, from some 
cause, had receded from the skin; in impotentia virilis of old and debili- 
tated subjects ; in cholera, &c. Paillard recommends phosphorus as a 
caustic, in the place of moxa, than which, he says, it is more convenient 
and safer. (Med. Gaz. vol. 11. p. 254). 

ADMINISTRATION.—Phosphorus cannot be given with safety in the 


solid form. It may be administered dissolved in ether, and formule for 
the preparation of an ethereal solution (¢inctura etherea cum phosphoro, — 
Fr. Cod.) will be found in Magendie’s Formulaire, and in the French — 
Codex. But some objections have been raised to its use. It is said that 
upon the evaporation of the ether the phosphorus will be set free, and 
may inflame the stomach. A solution of phosphorus in fixed oil (Olewm ~ 
phosphoratum, Ph. Boruss.) is, therefore, more commonly employed. — 
Magendie’s formula for this is the following :—Digest, during fifteen _ 
days, in a dark place, one part by weight of phosphorus, cut in very — 


small pieces, in sixteen parts of olive or almond oil, in a stoppered ~ 
bottle. To communicate an aromatic flavour, a few drops of the essence _ 


of bergamot may be added to the decanted liquid. The solution is_ 
termed aromatic phosphorized oil (huile phosphorée aromatisée). Of this — 
oil from 25 to 30 drops may be given in 24 hours: it may be adminis- 


tered in some mucilaginous liquid, or in.an emulsion. 


ANTIDOTES.—In poisoning by phosphorus, our objects are to prevent 
or stop the oxidation of the phosphorus, and to neutralize the resulting 
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acid as fast as it is formed. To fulfil the first of these indications, 
large quantities of mild demulcent liquids are to be exhibited, so as to 
envelop the phosphorus and exclude it from the air contained in the 
alimentary canal. Magnesia should be given, in order to neutralize the 
phosphorous and phosphoric acids. Parts burned with phosphorus are to 
be washed with a weak alkaline solution, to remove any adhering acid 
which might serve to keep up irritation. 


Acidum Phosphor’icum.—Phos'phoric Ac‘id. 


History.—Phosphoric acid was first distinguished by Margeraf, in 
1740. 

Naturat History.—(See Phosphorus). 

PreEparaTion.—In the London Pharmacopeeia, dilute phosphoric acid 
(the only officinal form of phosphoric acid) is ordered to be prepared by 
adding an ounce of phosphorus to four fluidounces of nitric acid, mixed 
with ten fluidounces of distilled water, in a glass retort placed in a sand- 
bath; then apply heat until eight fluidounces are produced. Let these 
be again put into the retort that eight fluidounces may distil, which are 
to be rejected. Hvaporate the remaining liquor in a platinum capsule 
until only two ounces and six drachms remain. Lastly, add to the acid, 
when it is cold, as much distilled water as may make it accurately mea- 
sure twenty-eight fluidounces. 

In this process six equivalents or 96 parts of phosphorus react on five 
equivalents or 270 parts of real nitric acid, and abstract fifteen equiva- 
lents or 120 parts of oxygen, with which they form six equivalents or 
216 parts of phosphoric acid, while five equivalents or 150 parts of the 
binoxide of nitrogen are evolved. 


INGREDIENTS REACTING. RESULTS. 
5eq. Nitrogen 7 08 


5 eq. Nitric Acid 270 310 eq. Oxygen. 80 
15 eq. Oxygen. 120 
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If strong nitric acid be employed, instead of the dilute acid ordered in 
the Pharmacopeeia, the re-action is so energetic that an explosion and 
combustion are sometimes the consequence. . In such cases some nitrate 
of ammonia is usually developed: the ammonia being formed by the 
union of the nitrogen of the acid with the hydrogen of the water. 

PROPERTIES.—The aqueous solution of phosphoric acid (acidum phos- 
phoricum dilutum, Ph. L.) prepared as above, is a colourless and odour- 
less liquid. It possesses the usual characteristics of an acid; that is, it 
is sour to the taste, reddens litmus, and neutralizes bases. Its sp. gr., 
according to Mr. Phillips, is 1:064. By evaporation it acquires the con- 
sistence of treacle (hydrated phosphoric acid): and when exposed to a 
higher temperature, it loses water and becomes pyrophosphoric acid. 
Ata dull red heat a further evolution of water takes place, and a compound 
is formed, called metaphosphoric acid: this is fusible, and by cooling con- 
cretes into a transparent solid, called glacial phosphoric acid. 

CHARACTERISTICS.—If phosphoric acid be saturated with an alkali 
(soda) so as to form a soluble phosphate, it may be distinguished from all 
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6 eq. Phosphoric Acid . . 216 s fat 
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other acids by the following characters: it throws down, with the soluble 
salts of lime, lead, and baryta, white precipitates (phosphates) soluble in 
nitric acid: with the nitrate of silver it causes a yellow precipitate 
(subsesquiphosphate of silver) soluble in nitric acid and in ammonia : 
hydrosulphuric acid causes no change of colour or precipitate with it: if 
the soluble phosphate be heated to redness, 1t 1s converted into a pyro- 
phosphate, which gives, with the nitrate of silver, a white precipitate 
(pyrophosphate of silver). 
Puriry.—Diluted phosphoric acid, prepared according to the Pharma- 
copeeia, generally, if not invariably, contains traces of nitric acid. Sul- 
phuric acid may be recognized by chloride of barium, which produces 
with it a white precipitate insoluble in nitric acid. Hydrochloric acid is 
detected by nitrate of silver, which causes a white precipitate also inso- 
luble in nitric acid, but soluble in ammonia. ‘The presence of metallic 
matter may be known by hydrosulphuric acid. Saturated with carbonate 
of soda, no phosphate insoluble in water should be thrown down. 
ComposiTion.—Pure anhydrous phosphoric acid is thus composed :— 


Eq. Eq. Wt. Per Cent. Berzelius. Dulong. Davy. 
Phosphorus. ...- - Pe OG et Adda es ar ae UD oe, let nals A4*SUS.. oe aa 
Oxygen. .-----s Lb... 200 6 55°56 w . 6 55:95). 4.0.) SS orn 
fete ee a ee 
Phosphoric Acid ..1....- 36---- 100°00 ... . 10000 .. . . 1000... . 100°0 


Mr. Phillips says, that 100 grains of the dilute acid of the Pharmacopeeia 
saturate 42 grains of [crystallized] carbonate of soda. If the whole of 
the free acid were phosphoric, the composition of the dilute acid would 
be as follows :— 


Phosphoric Wend ie (gL ete tacks tne ene ate ar age 10°5 
Water (oe Soa NR ae ete Seire We al foioioy/=: roeten osu 89°5 
Re ea See Pe Pe EL ee aE es 
Dilute Phosphoric Acid. . 2.2 - ++ eee eee ~ sho L000 


Puystotocicat Errects. (a.) On vegetables —This acid is poisonous 
to plants (Geeppert, quoted by Decandolle, Phys. Végét.) 

(b.) On animals —Very few experiments have hitherto been made with 
it on animals. Orfila (Toxicolog. Génér.) found that a strong solution of 
it acted like sulphuric acid. Thrown into the veins of a dog, it coagu- 
lated the blood and killed the animal within ten minutes. Introduced 
‘into the stomach, it acted as a powerfully corrosive poison. 

(c.) On man.—Diluted phosphoric acid produces the usual effects of 
the diluted mineral acids, and which I have before noticed (pp. 80, 84, 
and 96). It is, therefore, denominated tonic and refrigerant, and may be 
employed wherever the mineral acids are indicated. It is milder, more 
assimilable, and, therefore, less likely to disagree with the digestive 
organs than sulphuric acid, with which, in its action, it is usually com- 
pared. These qualities it perhaps derives. from its being, as Burdach 
(Arzneimittellehre, Bd. 3, S. 395, 1809) expresses it, “ less heteroge- 
neous to the human organism, since it has a considerable share in the 
composition of it.” The same authority also observes, that besides ful- 
filling the indications of the mineral acids, “ it much exalts the excitabi- 
lity when the organism is weak.” 
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Various effects have been ascribed to this acid, which require to be 

further investigated ere they are admitted. ‘Thus Hecker (Arzneimittel. 
Bd. 2. S. 305) says, it has a specific operation on the nervous system, in 
virtue of which it possesses the power of allaying pain and spasm. 
Lentin (Bettrage zur ausub. Heilk. Bd. 2. S. 139) considers it to be 
endowed with a specific power of influencing secreting surfaces and the 
bones, whereby it is enabled to ameliorate various morbid conditions of 
these parts. Sundelin (Hetlmittell, Bd. 2, S. 234) regards it as a stimu- 
lant and tonic to the sexual organs. Various effects have been ascribed 
to it by Herder (Hufeland’s Journ. Bd. 9, St. 3, S. 148). 
_ Usrs.—Phosphoric acid has been employed in the same cases in 
which sulphuric and other mineral acids have been used, and under the 
same regulations. It may be employed for a longer period, without dis- 
turbing the digestive functions, than the other agents of this class. - 

It has been used in certain cases rather on theoretical than practical 
grounds. ‘Thus its power of dissolving phosphate of lime has led to its 
employment in those forms of lithiasis attended with phosphatic de- 
posits in the urme,—in ossification of the arteries and cardiac valves,— 
and in exostosis and other osseous tumours. Lentin used it as a local 
agent to check caries, from a notion that this disease depends on a defi- 
ciency of phosphoric acid in the part affected. Woulff applied it to 
promote the formation of bone. 

There are several other diseases against which this acid has been 
administered. Thus it has been given in blenorrhcea and leucorrhcea, when 
the secreted fluid was thin and acrid (Sundelin),—in profuse suppura- 
tion, to diminish the quantity and improve the quality of the secreted 
matter,—in hysterical affections of young and irritable subjects, Sundelin 
has found it useful,—in impotency of the male (Berends),—in diabetes, 
and in jaundice. 

ADMINISTRATION.—Intermnally the dilute phosphoric acid should be 


given in doses of from ten minims to half a drachm, properly diluted. /* 


Mixed with eight or ten times its volume of water, it may be employed 
as a wash in caries. 
ANTIDOTES.—(See Sulphuric Acid.) 


ORDER 9.—SULPHUR AND ITS NON-METALLIC COMPOUNDS. 


Sul'phur.—Sul'phur or Brimstone. 


History.—Sulphur has been known from the most remote periods of 
antiquity. It is mentioned by Moses (Genesis, xix. 24), Homer (lliad, 
lib. xvi.) and other ancient writers. 

Natura Hisrory.—It is found in both kingdoms of nature. 

(a.) In the inorganized kingdom.—Natwe or virgin sulphur occurs in two 
forms: either imbedded in rocks (common native sulphur), or produced by 
sublimation (volcanic sulphur). In Sicily it is found in beds in a blue 
clay formation, which, in the opinion of Dr. Daubeny, is more recent 
than chalk, but is of the same age with the gypsum beds in the neigh- 

bourhood of Paris. Solfatara (called by the ancients Forum Vulcani or 
the Court of Vulcan), a kind of half-extinct volcano, in the vicinity of 
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Naples, is celebrated for its native sul- 
phur, which is collected in considerable 
quantities for the purposes of commerce 
(Sir W. Hamilton, Campi Phlegrai, 1776). 
Sulphur is also found in the mineral king- 
dom in a state of combination. Thus 
sulphurous acid gas rushes out from vol; 
canoes. Sulphuric acid is found native 
both in the free and combined states: hy- 
drosulphuric acid gas is evolved from the 
pure sulphurous or hepatic waters, and 

; aa > ‘from the soil in some parts of Italy and 
Warm Spring of Solfatara. . other places: lastly, sulphur is found in 
combination with sulphur. Dr. Thomson (Outlines of Mineralogy, &c. 
vol.i. p.76) mentions fourteen native sulphurets and seventeen sulphur salts. 

(b.) In the organized kingdom.—Sulphur is found in Liliacee (as in gar- 
lic); in Crucifere (as in mustard); in Umbellifere (as in asafcetida), and 
in many other orders of plants. The alkaline and earthy sulphates are 
frequently met with in vegetables. Sulphur is also a constituent of some 
animal substances (thus it is found in eggs, urine, &c.); sulphates are 
found in the urine. 

PREPARATION.—Sulphur is procured in two ways; by the purification 
of native sulphur, or by the decomposition of the native sulphurets. The 
sulphur of British commerce is almost exclusively obtained in the first 
way. Itis brought principally from Italy and Sicily. During the year 
1830 no less than 236,338 cwts. of rough brimstone were imported from. 
Italy and the Italian islands (Parliam. Ret. 367, ordered to be printed, 
April 1832). 

(a.) Purification of native sulphur.—In Sicily, from whence most of 
this substance is procured, the native sulphur is submitted to a rude pro- 
cess of fusion: it is collected in heaps, which are set fire to on the sur- 
face: the heat developed by the combusion of one portion fuses another 
(Daubeny, Description of Volcanoes, p. 197). 

Another mode of purifying native sulphur is to distil it in earthen pots. 
These are arranged in two rows in a large oblong furnace (fig. 48, 1, 1), 

Fic. 48. the top of each pot, which serves for the in-_ 

as troduction of the sulphur and for the removal 
of the residuum, being kept closed during the 
operation. The upper and lateral part of 
each pot communicates with an inclined tube 
of about two inches diameter and fourteen 
long. When the fire is lighted in the fur- 
Sen nace, the sulphur fuses and sublimes, and 
Distillation of native sulphur. passes through this tube into another pot (2), 
placed on the outside of the furnace, and perforated near its bottom to 
allow the melted sulphur to flow into a pail (3) containing water, where 
it congeals, and forms the rough or crude sulphur (sulphur crudum). 
(Dumas, Traité de Chimie, t. 1°". p. 121). . 

Crude sulphur is purified in this country. The process formerly 
adopted was to submit it to fusion in an iron cauldron: the earthy impu- 
rities subside, and the liquid sulphur is ladled out and cast in moulds- 
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_ The improved method of purifying it is to ‘submit it to distillation in a 
large cast-iron still: the receiver, which is made of iron, is kept cool by 
immersion in water. The sulphur obtained by this process is called 
refined sulphur. When cast in wooden moulds it constitutes stick, roll, 
or cane sulphur (sulphur in baculis,—s. rotundum,—s. in rotulis). If it be 
required to obtain the sulphur in a pulverent form, the above process of 
distillation is modified, thus :—The communication between the still and 
the iron receiver is shut off, while another is opened with a large chamber 
or sulphur-house, on the walls of which the sulphur condenses in a pulverent 
form : in this state it constitutes sublimed sulphur, or flowers of sulphur 
(sulphur sublimatum, seu flores sulphuris). When washed with water to 
separate a little adhering acid, it is termed washed sulphur (sulphur lotum). 
The method of purifying sulphur adopted at Marseilles, as described by 
Dumas (op. cit.), is somewhat different to that now described, and which 
I have seen practised in the neighbourhood of London. 

(6.) Decomposition of metallic sulphurets.—In some places sulphur is 
procured by the decomposition of metallic sulphurets (iron or copper). 
In Anglesea it is (or was) prepared by roasting copper pyrites, by which 
part of the sulphur is burned, while the remainder is volatilized and col- 
lected in chambers connected with the domes of the furnaces by means 
of horizontal flues (Ackin’s Dict. of Chem. vol. ii.) | 

The dregs remaining after the purification of sulphur are called horse 
brimstone (sulphur vivum ; sulphur caballinum; sulphur griseum), . 

PROPERTIES.—At common temperatures, pure sulphur is a brittle, 
crystallizable solid, of a yellowish green colour, without smell, and with 
a very weak and almost imperceptible taste. The specific gravity of 
ordinary sulphur is about 1:99, but, when free from air-bubbles, 2-087. 
{tis a bad conductor of electricity, and, therefore, by friction becomes 
powerfully electric. It is a bad conductor of heat, and when grasped in 
the warm hand crackles, and sometimes breaks to pieces. It is fusible, 
volatilizable, and combustible. In atmospheric air it burns with a pale 
blue flame, and emits a large quantity of fumes having a peculiar suffo- 
cating odour (sulphurous acid.) 
 Itis called dimorphous because it has two distinct primary forms.. The 
primary form of the crystals of native sulphur, or of those deposited from 
its solution in bisulphuret of carbon, is a right rhombic octahedron ; 
while that of the crystals obtained by the fusion and slow cooling of 
sulphur, is an oblique rhombic prism. Now these two forms are incom- 
patible, and cannot be derived the one from the other: the first belongs 
to the rectangular or rhombie right prismatic system ; the second to the 
rectangular or rhombic oblique prismatic system. 

When sulphur is heated to 340°, it becomes viscid ; and by increasing 
the heat the viscidity increases, until the temperature arrives at between 
400° and 500°. If while in this state it be suddenly cooled, as by throw- 
ing it into water, it remains quite soft, so that it may be drawn out into 
threads. The cause of this change, which seems to be merely physical, 
is not understood. The atomic weight of sulphur is about 16. 

CHARACTERISTICS.—Sulphur is easily distinguished from other bodies, 
by its colour, its fusibility, its volatility, and its burning with a blue 
flame, and the evolution of sulphurous acid gas, the odour of which can 
be easily recognized. 

Imruritizs.—Rough sulphur is always mixed with yariable quantities 
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of foreign substances. Vauquelin (Ann. de Chim. 25, 50) distilled 200 
grains, and obtained a residuum of 0°82, composed of silica, carbonate of 
lime, iron, bituminous charcoal, alumina, and magnesia, but the propor- — 
tion of earthy matters is generally more considerable. Sulphur obtained 
from pyrites sometimes contains orpiment (sesquisulphuret of arsenicum). 
The purity of any specimen is determinable by dissolving it in oil of 
turpentine, which does not act on the foreign matters. It should be per- 
fectly volatile. 

PaysioLocicaL Errects. (a.) On vegetables—Sulphur does not appear 
to be injurious to vegetables, for seeds vegetate and produce thriving 
plants when sown in sulphur. 

(6.) On animals.—The veterinary schoo] at Lyons found that a pound 
of sulphur killed horses by producing violent inflammation, recognizable 
during life by the symptoms, and after death by the morbid appearances. 
(Christison’s Treatise on Poisons.) 

(c.) On man.—In small and repeated doses sulphur acts as a gentle 
stimulant to the secreting organs, especially to the skin and the mucous 
membranes, (particularly the bronchial membrane). It promotes the 
capillary circulation of these parts and increases their secretions. Sunde- 
lin (Heilmittell. Bd. 1, s. 196) says it operates specifically on the mucous 
membrane of the rectum, and thereby promotes critical hemorrhoidal 
secretions. That it becomes absorbed is shewn by the odour of hydro- 
sulphuric acid which it commnnicates to the sweat, urine, and milk, and 
by silver articles becoming blackened in the pockets of patients who are 
under the influence of it. By the Germans, sulphur is called a resolvent, 
and is ranked with the mercurial and antimonial preparations. (See 
Sundelin, op. cit., and Vogt, Pharmakodyn.) ‘That 1s, they regard it as 
an agent powerfully influencing the nutrition of organs, and, therefore, 
well adapted for ameliorating various disordered conditions, by what is 
usually denominated in this country an alterative action. “ From mer- 
curial and antimonial medicines,” says Sundelin, “sulphur is distinguished 
by its great diffusibility, in virtue of which it comes near the exciting- 
tonic agents [e. g. the carminative fruit of Umbelliferee], and also by its 
not possessing the defluxing (verflussigenden) properties of these agents.” 

In larger doses (as one or two drachms) sulphur acts as a mild pur- 
ative, without exciting the pulse or occasioning griping. As the stools 
are usually solid, Dr. Paris (Pharmacologia, vol. 1. art. Cathartics) con- 
cludes that the action of sulphur on the bowels is confined to the muscular 
coat. ; 

Usts.—Sulphur is employed both internally and externally. 

(a.) Internally.—It is given for various purposes. In affections of the 
rectum, as stricture, hemorrhoids, and prolapsus, it is a valuable agent as 
a mild purgative. I have frequently employed it when patients had 
great disgust for castor oil. In order to promote its purgative effect, it 
will be sometimes necessary to conjoin magnesia or the bitartrate of 
potash. In chronic cutaneous diseases, more especially prurigo, impetigo, 
and scabies, the internal use of sulphur is sometimes attended with great 
benefit. Jn pulmonary affections, as chronic catarrhs and asthma, it is 
said to be sometimes useful. Jn rheumatic and gouty affections also. 
Some have employed it as an anthelmintic. Vogt (op. cit.) employs it as 
a resolvent in inflammation: as in croup, bronchitis, peripneumonia, and 
abdominal inflammation. In some constitutional diseases (as scrofula 
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and secondary syphilis) it has been used as an alterative. Tortual has 
proposed sulphur as a preservative against measles: but, as might be 
expected, experience shews sulphur possesses no prophylactic power of 
this kind, and that the only preservative is isolation. 

(b.) Externally.—Sulphur is a most valuable remedy in various skin 
diseases, more especially scabies; and notwithstanding many substitutes 
have been proposed for it in the latter disease, none are so generally 
successful, It is supposed by some that the curative powers of sulphur 
in this disease depend on ‘its poisonous influence over the so-called 
itch-insect (Sarcoptes hominis of Raspail, the Acarus Scabiei of other 
writers) ; a little parasite belonging to the class Arachnida of articulated 
animals, and, therefore, improperly termed an insect (Raspail, Mémoire 
sur lInsecte de la Gale, Paris 1834). 


Fig. 49. 
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Sarcoptes hominis—(Raspail.) 


But before adopting this explanation of the modus medendi of sulphur, 
it is to be proved that the animal is the cause of the disease: for, at 
present, it has not been satisfactorily shewn whether it be the cause, 
effect, or mere accompaniment of itch. Rayer (Treatise on Diseases of 
the Skin, by Dr. Willis, p- 344) observes, that it is indubitable that the 
number of these insects bears no proportion to that of the vesicles. “ It 
is, further,” he adds, “ rare to discover these insects on the abdomen and 
on groins, where the eruption of scabies is nevertheless very common and 
very apparent; moreover, scabies is known to continue when no more 
acari are to be discovered.” Besides scabies, sulphur is a most valuable 
application to various other skin diseases, as porrigo, impetigo, &c. 
ADMINISTRATION.—Internally, sulphur is usually given with syrup, or 
treacle, in the form of an electuary, or suspended in milk. The dose of 
‘it, as a purgative, is from one to three or four drachms. Ag an alterative 
and sudorific, the dose is about half a drachm. The preparation sold 
under the name of milk of sulphur, or precipitated sulphur, is a more 
convenient and agreeable preparation for internal use, than the ordinary 
‘sublimed sulphur. 
» Externally sulphur is principally employed in the form of ointment. 
The unguentum sulphuris (Ph. L.) consists of three ounces of sulphur to 
half a pound of lard: twenty minims of the oil of bergamot are added 
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to counteract, in part, the unpleasant odour of sulphur. The unguentum 
sulphuris composttum is composed of half a pound of sulphur, two ounces 
of powdered white hellebore, half a pound of soft soap, a pound anda 
half of lard, and thirty minims of the oil of bergamot: it is a much more 
irritant application than the simple ointment of sulphur. Both are 
employed for the cure of itch, and, sometimes also, in the various forms 
of porrigo which affect the heads of children. . 

1. SucpouR PrecrpiraTum.—tThis preparation, commonly termed 
milk of sulphur (lac sulphuris), was known to Geber. It may be pre- 
pared by boiling one part of sublimed sulphur, two parts of slacked lime, 
and eight parts of water. To the filtered solution add sufficient hydro- 
chloric acid to precipitate the sulphur, which is to be washed and dried. 

The theory of the process is the following:—When sulphur and lime 
are boiled in water, six equivalents or 96 parts of sulphur react on three 
equivalents or 84 parts of lime, and produce two equivalents or 104 
parts of bisulphuret of calcium, and one equivalent or 76 parts of the 
hyposulphite of lime. By the action of three equivalents or 111 parts of 
hydrochloric acid on these two salts, we obtain three equivalents or 168 
parts of chloride of calcium, six equivalents or 96 parts of sulphur, and 
three equivalents or 27 parts of water. 


RESULTS. 

REAGENTS. FIRST STAGE. SECOND STAGE. 
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Properttes.—Precipitated sulphur agrees in most of its properties 
with sublimed sulphur, but is much whiter, and is in a finely pulverent 
form. Berzelius says, that when melted, it gives out a little sulphuretted 
hydrogen; and on cooling, resumes the yellow colour it had before 
it was boiled with the alkali. of 

Composition.—It is composed of sulphur with a little water; and 
hence it is frequently termed hydrate of sulphur. According to Bucholz, 
however, when well dried, it contains hardly a trace of water, and, there- 
fore, any present under ordinary circumstances must be regarded as 
hygroscopic ; so that the term hydrate is hardly applicable to 1t. — . 

Impurities.—If sulphuric be substituted for hydrochloric acid, in the 
manufacture of this substance, sulphate of lime will be formed, and mixed 
with the precipitated sulphur. The impurity may be detected by 
volatilizing the sulphur in a crucible, or by solution in oil of turpentine or 
liquor potasse. 

The Errects, Uses, and Doszs, are the same as those of common 
sublimed sulphur. . | 

9. Oreum SuLPHURATUM.—Sulphur is soluble in both volatile and 
fixed oils, and formulz are still found in some continental works for the 
preparation of pharmaceutical compounds of them. A formula for sul- 
phurated oil is still retained in the Edinburgh Pharmacopeeia, but has 
been omitted in the last edition of the London Pharmacopeia. ‘This 
preparation was formerly denominated balsam of sulphur. 5 

It is prepared by boiling one part of sublimed sulphur in eight parts of 
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olive oil. The compound thus procured cannot be regarded as a mere 
solution of sulphur in oil, since the odour of hydrosulphuric acid, which 
it possesses, proves that the oil has undergone partial decomposition : in 
fact, the heat to which the oil is raised in order to boil it, causes a 
chemical change. 

It is a dark reddish-brown viscid substance, having an extremely un- 
pleasant odour. Its local action is that of an acrid: its remote operation 
that of a stimulant, causing thirst and febrile heat. Ithas been supposed 
to possess expectorant and diaphoretic properties. It is applied to foul 
ulcers, and is employed internally in chronic pulmonary affections. The 
dose of it is from 40 to 50 drops: but its unpleasant taste and smell 
almost preclude its use. 


Y 


Acidum Sulphu'ricum.—Sul'phurie Ac’id. 


History.—This acid appears to have been known to Geber as early as 
the seventh century (Thomson’s Syst. of Inorg. Chem. vol. ii. p. 29.) In 
the state in which we usually meet with it in English commerce, it is 
termed oil of vitriol, or the protohydrate of sulphuric acid. 

Naturat History.—It is found in both kingdoms of nature. 

(a.) In the inorganized kingdom.—lIt is found in the waters of some vol- 
canic regions, and is evidently produced by the combustion of sulphur. 

Fic. 50. The Rio Vinagre (Vinegar River), 
which descends from the volcano of 
Puracé, in Colombia, to Popayan, 
has received its name from its acid 
properties, which it derives from 
being impregnated with sulphuric and 
hydrochloric acids (A. de Humboldt, 
i ol SP oS Vues des Cordilléres, p. 220). 
ie sii see. WW Nh Issuing from the crater of Mont 
th) Ne.) Ida, in Java, is a river which also 

: contains this acid. Dr. Thomas 

Thomson (Mineralogy, vol.i. p. 75) 

states, that in Persia there is an 

earth so strongly impregnated with it, 

that it is used by the natives as an 

acidulous seasoner of food. This 

e author also says (op. cit. p. 77), that 

Cascade of Vinagre, in Colombia. — there are no less than twenty-seven 

sulphates (consisting of combinations of sulphuric acid with one or more 

bases) in the mineral kingdom. The most abundant of these is the sul- 
phate of lime. 

(b.) In the organized kingdom.—The sulphates of lime, potash, and 
soda, have been found in plants (Decandolle, Phys. Végét.p.390). The 
sulphates of potash and soda are mentioned by Berzelius (Traité de Chim. 
t. 7™°, p. 393) as constituents of human urine. 

PREPARATION.—The most improved method of manufacturing oil of 
vitriol adopted in this country is the following :—Crude sulphur is 

burned on an iron plate in a furnace, and the gas (sulphurous acid), 
_ thereby produced, is conveyed by a pipe or chimney into a leaden cham- 
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ber, the bottom of which is covered to the extent of four or five inches 
with water. The furnace door has two apertures to regulate the supply 
of atmospheric air. After combustion has continued for several hours, 
an iron pot containing a mixture of the nitrate of potash or soda and oil 
of vitriol, is introduced into the furnace, and steam is conveyed into 
the leaden chamber. So that sulphurous acid, nitric or nitrous acid 
(generated by the action of the oil of vitriol on the nitrate of potash, and 
volatilized by the heat produced by the combustion of the sulphur), and 
steam, are conveyed into the leaden chamber, and by their mutual reac- 
tion produce sulphuric acid, which is absorbed by the water at the bot- 
tom of the chamber. To prevent loss in the process, the residual gases 
are conveyed through two other small leaden chambers (also containing 
water) before they are allowed to escape into the air. 
i 
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(a) Furnace. from the first to the second leaden 
(6) First leaden chamber.—In the manu- chamber. 
factoryfrom which the above sketch | (i) Pipe conveying the gas not absorbed 
was made, this chamber was 70 in the first and second chambers 
feet long, 20 feet wide, and 20 feet into the third. 


high; but the size varies consi- | (k) Waste vr conveying the unab- 
derably in different establish- | - - sorbed gas into the atmosphere. 
Pa (2) Man-hole, by which the workmen 


ments. 
(c) Second ditto. enter the chamber when the process 
(d) Third ditto. is not going on. 
(e) Steam boiler. (m) Pipe for withdrawing a small portion 
(f) Pipe or chimney of the furnace. of sulphuric acid from the cham- 
(g) Steam pipe. . ber, in order to ascertain its sp. gr. 
(h) Pipe conveying the residual gas by the hydrometer. 


When the liquid in the leaden chamber has acquired a specific gravity of 
about 1°5, it is conveyed by leaden pipes into rectangular leaden boilers, 
where it is evaporated and concentrated until its sp. gr. is 1°70; but in 
some manufactories this part of the process is omitted. The final con- 
centration is effected by boiling it down in glass or platinum retorts : the 
latter, notwithstanding their great cost, are now usually adopted. Their 
price, of course, depends on their size. Mr. Parkes (Chem. Essays, . 
vol. i. p. 535) had one which held thirty gallons, and cost about £360 ;~ 
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but sometimes they are made so large, that they are worth £1000 each. 
In this apparatus the acid is deprived of a part of its water and some 
sulphurous acid, and when it has attained a sufficient degree of concen- 
tration, it is drawn off by means of a platinum syphon into carboys. 

The theory of the process is the following :—When sulphurous and 
nitric acids come in contact, the first loses, the second gains, oxygen, 
by which sulphuric and nitrous acids are formed. Dry nitrous acid 
and sulphurous acid gases undergo no change when mixed; but, if a 
little moisture be admitted, re-action takes place, and a crystalline com- 
pound, of sulphuric acid, hyponitrous acid, and water, 1s formed. This, 
falling into water, is immediately decomposed : sulphuric acid is dis- 
solved, and the hyponitrous acid is resolved into nitrous acid and binoxide 
of nitrogen, which escape with effervescence in a gaseous form. The nitrous 
acid thus disengaged, with that produced by the union of the binoxide 
with oxygen of the atmosphere, becoming mixed with more sulphurous 
acid and water, gives rise to a fresh portion of the crystalline compound. 
One part of the nitrous acid is converted by the water present into nitric 
acid and binoxide of nitrogen; while another portion loses the whole of 
its oxygen, by which a little nitrogen gas is disengaged. In oil of vitriol 
manufactories the crystalline compound is rarely formed, owing to the 
excess of aqueous vapour present. Sometimes, however, it is deposited in 
the pipe which conveys away the superfluous vapour, as in the instance 
mentioned by Dr. Henry (Ann. Phil. vol. xi. new series, p. 368). For 
further information respecting the manufacture of sulphuric acid, see the 
papers of Gaultier de Claubry, in Ann. de Chim. xly. 284; and Dict. de 
Indust. tom. i. pp. 108, et seq). 

The old method of manufacturing oil of vitriol, and, indeed, one still 
followed in some places, consists in burning a mixture of eight parts of 
sulphur and one part of nitrate of potash (or nitrate of soda) on iron or 
leaden plates, either within the leaden chamber or in a farnace on the 
outside of it (Parkes’s Chemical Essays, vol.i. 465). Fig. 51 is the ground 
plan of a manufactory of this kind. Iron pyrites (bisulphuret of iron) is 
sometimes substituted for sulphur. 

In this process the greater part of 
the sulphur combines with oxygen of 
the air to form sulphurous acid : but 

a portion abstracts oxygen from the 
Pee) (mitnic acid of the nitrate, and thereby 
becomes sulphuric acid, which, with 
. the potash of the nitre, forms sulphate 
t « | of potash. Binoxide of nitrogen is 
CRESS sj # evolved by the decomposed nitric 
af acid,and this, combining with oxygen 
Plan of a Sulphuric Acid Manufactory. of the air, becomes nitrous acid. ‘The 


Fig. 52. 


Peaivectancilse leaden boilers mutual action of sulphurous and 
2 tan) ~ ° ° a 

B, Leaden chambers. nitrous acid gases has been before 

E, Retort house. explained. 

¢, Leaden pump for acid. At Goslar, Nordhausen, and other 


d, Water pump. parts of Saxony, sulphuric acid is 


made thus :— Crystallized sulphate of iron is calcined, by which the greater 
‘portion of its water of crystallization is expelled. It is then distilled in 
earthen vessels, by which fuming sulphuric acid is procured, while sesqui- 
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oxide of iron is left in the retort. If this acid be heated in a glass 
retort, it yields real or anhydrous sulphuric acid. 

Provertigs. (a.) Of anhydrous sulphuric acid.—It is a crystalline 
solid, having very much the appearance of asbestos. It gives out dense 
white fumes in the air, like fluoride of boron. It melts at 66° F. and 
boils at from 104° to 122° F. The sp. gr. of the liquid acid, at.78° F. 
is 1:97. 

(b.) Of the Nordhausen or fuming sulphuric acid.—This is usually a 
dark brown oily-like liquid, which gives out copious white fumes in the 
air. Its sp. gr. is about 1-9. It is imported in stone bottles, having a 
stoneware screw for a stopper. : 

(c.) Of oil of vitriol or English sulphuric acid.—When pure it is a 
colourless, transparent, inodorous, highly acrid, and corrosive liquid.. It 
possesses the usual properties of a powerful mineral acid in a. very 
eminent degree, such as reddening the vegetable blues, saturating bases, 
and displacing other acids. Its affinity for water is most intense, and 
by virtue of this, it absorbs aqueous vapour from the atmosphere, and chars 
animal and vegetable substances. When mixed with water there is a 
mutual condensation with the evolution ofheat. Various substances when 
heated in sulphuric acid decompose it; they abstract oxygen and evolve 
sulphurous acid. This is the case with charcoal, organic substances, 
phosphorus, sulphur, and several of the metals, as copper, tin, and 
mercury. 

The sp. gr. of this acid at 60° F. is about 1°84. Genuine commercial 
acid should never surpass 1°8455; when it is denser, we may infer sophis- 
tication or negligence in the manufacture (Brande’s Man. of Chemistry). 
Acid of sp. gr. 1'845 freezes at — 15° F. and boils at 620° F. In com- 
merce the acid has frequently a sp. gr. of only 18433, and its boiling 
point is 545° F. (Phillips’s Zrans/.) . 

Composrr1on.—Pure or anhydrous sulphuric acid is thus composed :— 


Eq. Eq.Wt. Per Cent. Berzel. Vol. sp. gr. 
Sulphur y.caye, Liters LOC Te eas aie 40°14 | Sulphurousacidgas ..] | . . 2°222 
Oxygen 4.250. 98 Wigay 1 24 aio OU al aa 59°86 | Oxygen gas ...--s 0°5.. . 0°555 
Sulphuric acid 1 ... 40 .. 100 .. 100°00 | Sulphuric acid vapour . lee 2-777? 


The composition of oil of vitriol or English sulphuric acid is as fol- 
lows :— 
Strongest (sp. gr. 1°845)| Commercial (sp. gr. 1°8433). 
Eq. Eq.Wt. Per Cent./Eq. Kq. Wt. Per Cent. 


Real sulphuric acid 1 ...40 ... 81°6 De eG ong ke Fe 78 
Water ey) iste) cabs Loko oO ha) PORTS ol hal eo yee 
Oil of vitriol’ | 20 PS 449 Pee OR int eon cee sen eee 


According to this statement the strongest oil of vitriol which can be pro- 
cured (sp. gr. 1°845) is the protohydrate of sulphuric acid, while that 
met with in commerce is a 5 hydrate of sulphuric acid. 

The German or Nordhausen sulphuric acid consists of— 


Eq. Egq.Wt. Per Cent. ' Eq. Eq. Wt. 
Real sulphuric acid ....2..80.. aoa ,. (Real sulphuric acid ....1 . 40 
Waters... seis wre ee Lede! 9. ne pl 0s) Toye *pidiolivdinte sulphuric acid. 1 . 49° 
Nordhausen sulphuric A“. 1... 89... 99°99 | 1 8oe 
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_ CHARACTERISTICS.—Free sulphuric acid or the soluble sulphates are 
recognized by a solution of any of the barytic salts, which throws down a 
heavy white precipitate (sulphate of baryta) insoluble in acids or alkalies. 
If this precipitate (or any insoluble sulphate) be ignited with charcoal, it 
is decomposed and converted into a sulphuret, which, on the addition of 
hydrochloric acid, evolves hydrosulphuric acid, known by its odour and 
its blackening paper moistened with acetate of lead. If sulphuric acid 
be heated with organic matter, sulphurous acid is given out: this may be 
known by its odour, and by its occasioning the formation of the blue 
iodide of starch when mixed with iodic acid and starch. 

T’o determine whether sulphuric acid is free or combined with a base, 
Dr. Christison (Treatise on Poisons, 3d ed. p. 142) recommends the 
liquid to be boiled with pure carbonate of lead. If any free sulphuric 
acid be present sulphate of lead will be formed, which, being insoluble 
in dilute nitric acid, may be thereby distinguished from carbonate of lead. 
But this test is liable to objection: alum and other supersulphates re-act 
on carbonate of lead like free sulphuric acid ; and, furthermore, sulphate 
of ammonia is decomposed at a boiling temperature by carbonate of lead. 

Impurities.—Pure sulphuric acid should be colourless: the presence 
of organic matter, as cork, communicates a brownish or black colour. 
The acid of commerce usually contains traces of sulphate of lead: 
this may be detected either by adding water, when the white sul- 
phate is precipitated; or by the addition of hydrosulphuric acid to 
the dilute sulphuric acid, when a very slight change of colour is 
observed, owing to the formation of sulphuret of lead. “ What remains 
after the acid has been distilled to dryness does not exceed the zh5 
part of its weight.”—-(Ph. Lond.) The residuum here referred to is 
sulphate of lead. | 

PHYSIOLOGICAL ErFEcts. (a.) On vegetables.—In the concentrated state 
sulphuric acid chars the parts of plants to which it is applied. In the 
dilute form it destroys vegetables in a few hours (Marcet, in Decandolle’s 
Phys. Végét. p. 1345). 

(4.) On animals generally—tThe action of sulphuric acid on animals 
generally is precisely the same as that on man. Thrown into the veins 
of a dog, Orfila found that it coagulated the blood, and caused immediate 
death.—(Towxicol. Génér.) 

(c.) On man.-—Properly diluted and administered in small but repeated 
doses, sulphuric acid acts as a tonic and refrigerant, like the other mineral 
acids (see pp. 80, 84, 96). Thus it promotes the appetite, diminishes 
febrile heat, allays excessive thirst, checks profuse sweating, and, not 
unfrequently, reduces the frequency of the pulse. Sometimes it increases 
the secretion of urine, and likewise renders this fluid unusually acid. ° 
Under its use the milk frequently acquires a griping quality. 

The continued use of it, however, generates a slow kind of gastro- 
enteritis: heat and pain are experienced in the throat, stomach, and 
intestines; the digestive functions become disordered; gripings are 
experienced ; sometimes purging, and subsequently fever. Of all the 
mineral acids, save the phosphoric, this may be administered for the 
longest period without occasioning the above symptoms. | 

Concentrated sulphuric acid acts as an energetic caustic poison 
promptly disorganizing the different tissues with which it is brought in 
contact. Its chemical action depends principally on its affinity for 
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water, so that it chars or carbonizes the parts with which it 1s placed im 
eontact. But its power of coagulating albuminous liquids, of combining 
with albumen to form a sulphate of this organic substance, and of dis- 
solving fibrin, as well as coagulated albumen, contribute to its energetic 
escharotic action on the animal tissues. The parts to which the acid is 
applied become, in the first place, white; but by the more prolonged 
action of the poison, they assume a brownish or blackish appearance, so 
that we can thereby frequently distinguish poisoning by this from poison- 
ing by nitric acid; since this last-mentioned agent produces a yellow 
colour when applied to the skin. Black spots are frequently observed in 
the stomachs of those who have swallowed the acid ; and in the surround- 
ing parts the blood is usually coagulated in the blood-vessels. Such are 
the topical chemical effects of this acid. But besides these there are 
other phenomena of a local nature which may be denominated vital, since 
they depend on the re-action of the living parts. I refer now to the 
acute inflammation set up in the tissues in the immediate neighbourhood 
of those destroyed. 

When strong sulphuric acid has been swallowed the symptoms of 
poisoning are the following : —Alteration, or even destruction, of the soft 
parts about the mouth ; burning pain in the throat, stomach, and bowels; 
frequently alteration of the voice, from the swelling and disorganization 
of the parts about the larynx; breath fcetid, from the decomposed tissues ; 
constant and abundant vomiting of matters, which may be bloody or 
otherwise, but which effervesce by falling on a marble hearth; bowels 
variously affected, sometimes constipated, though usually purged, the 
stools being bloody. The constitutional symptoms are principally those 
arising from a disordered action of the vascular system: thus the pulse is 
_ frequent and irregular, feeble, often imperceptible; extremities cold; 
great feebleness, or even fainting, with cold sweats. ‘The same constitu- 
_ tional symptoms are observed when the stomach is wounded or ruptured. 
_ One remarkable characteristic is, that the mental faculties are unaffected, 
even up to a few minutes before death. 

Usres.—1. Mepicinar. (a.) Internal.—In febrile diseases it may be 
administered, largely diluted, as a refrigerant, to diminish thirst and pre- 
ternatural heat; though, in most of these cases the vegetable acids are 
to be preferred. In the latter stage of fever (especially the kinds called 
typhoid) considerable benefit is sometimes gained by the use of a vegeta- 
ble bitter (as calumba or cinchona) in combination with the diluted 
sulphuric acid. To assist the appetite and promote digestion, it is 
administered to patients recovering from fever. To check profuse sweat- 
img in pulmonary and other affections, whether phthisical or not, it is 
sometimes a valuable agent, as I have found on many occasions. No 
other remedy is so efficacious in relieving colliquative sweatings as this. 
In hemorrhages, as those from the nose, lungs, stomach, and uterus, it is 
commonly administered as an astringent,:but its efficacy is doubtful. So 
also in purpura hemorrhagica it is given with the same intention ; but 
though I have several times employed it, I have not observed any evident 
benefit derived therefrom. 

In those forms of lithiasis attended with phosphatic sediments in the 
urine, the use of the mineral acids is at times beneficial. The sulphuric 
is preferred to the hydrochloric acid, since it can be continued for a 
longer period without occasioning gastric disorder. In skin diseases, 
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especially lichen and chronic nettle-rash, it is sometimes serviceable. 
In those forms of dyspepsia connected with an alkaline condition of the 
stomach, as in pyrosis, the sulphuric has been found to succeed better 
than hydrochloric acid (Dr. R. D. Thomson, British Annals of Med. 
March 31, 1837). 

(b.) Hxternal.—As a local agent, sulphuric acid is employed as a 
caustic, irritant, or astringent. As a caustic it has no advantage 
over many other agents, except that which arises from its liquid form, 
which, in most cases, renders it disadvantageous. For example, the 
difficulty of localizing it would be an objection to its employment in the 
production of an issue, but would be an advantage in applying it to 
wounds caused by rabid animals or poisonous serpents, since the liqui- 
dity of the acid enables it to penetrate into all parts of the bites. In 
entropium, or that disease in which the eyelid is inverted, or turned 
inwards upon the eye, this acid has been applied as a caustic. In this 
complaint the friction of the eyelashes on the globe is most distressing, 
giving rise not only to inflammation, but even ulceration of the cornea. 
Now, when the disease is permanent, two modes of curing it have been 
proposed ; either to remove a fold of the integument by the knife, so 
that, by the subsequent cicatrization, the lid may be drawn outwards— 
or to destroy a portion of the skin by a caustic, as sulphuric acid. The 
latter plan of treatment has been practised successfully by several emi- 
nent oculists, among whom I may name Mr. Guthrie and Mr. Lawrence. 
So also in ectropium, in which the lid is everted or turned ontward, Mr. 
Guthrie has applied the concentrated acid to the inner side of the everted 
lid with advantage. 

An ointment containing sulphuric acid has been employed as a 
rubefacient in paralysis, and in the second stage of inflammation of the 
joints, when the violence of the disease has subsided ; as a styptic to 
wounds, to suppress hemorrhage from numerous small vessels; and as a 
cure for scabies. Lastly, this acid, properly diluted, is employed as an. 
astringent gargle in ulcerations of the mouth and throat; but after using 
it the mouth should be well rinsed, to prevent the action of the acid on 
the teeth. 

2. PHARMACEUTICAL.—Sulphuric acid is used in the manufacture 
of various preparations contained in the Pharmacopeeia, as some of the 
acids, ether, the vegetable alkalies, several salts, &c. 

ADMINISTRATION.—For internal use we generally make use of the 
diluted sulphuric acid of the Pharmacopeeia, or the elixir of vitriol. 

1. Acripum SuxcpwHvuRicum Ditutum.—This compound is pre- 
pared by adding, gradually, a fluidounce and a half of sulphuric acid to 
fourteen fluidounces and a half of distilled water. Condensation ensues, 
and heat is evolved. Mr. Phillips states, that a fluidrachm of it con- 
tains about ten grains of the strong acid, and will saturate 28 grains of 
crystallized carbonate of soda. The dose of it is from ten to thirty 
minims diluted with two or three table spoonfuls of some mild liquid. 
A most convenient preparation of it is the compound infusion of roses. 
It is sometimes given with conserve of roses. 

2. Actpum SutpHuRIcUM ARomATICUM.—This preparation, which 
is contained in the Edinburgh, Dublin, and United States Pharmaco- 
peias, is known in the shops as elwir of vitriol. The Dublin formula 
for it is the following :—“ Take of rectified spirit two pints, sulphuric 
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acid (by weight) six ounces. Add the acid to the spirit gradually: digest 
the mixture in a closed vessel, with an inferior heat, for three days . 
then add of cinnamon bark (bruised) an ounce and a half, ginger root 
(bruised) an ounce. Digest the mixture again for six days; and, lastly, 
filter through paper placed in a glass funnel.” An analogous prepara-~ 
tion, but containing a much greater number of aromatics,.is contained in 
the French Codex, under the name of tinctura aromatica sulfurica. It 
has been usually supposed that some sulphuric ether was generated in 
this preparation, but the late Dr. Duncan observes—“ I have ascertained 
that there is no reaction upon the sulphuric acid, at least that not a 
particle of gas is evolved by the mixture of alcohol and sulphuric acid 
in the proportions indicated.” It is not improbable that some sulphovinic 
acid may be formed: the evolution of gas is not essential to the formation 
either of this compound or of ether. Elixir of vitriol is used in the 
same cases and doses as the dilute sulphuric acid. | 

3. Uneuentum Acipi SuxtpHvaicti (Ph. Dub.)\—This compound 
is prepared by mixing, in a glass or earthenware mortar, a drachm of 


sulphuric acid with an ounce of lard. The mixture is of a slight buff 


colour. It is a powerful stimulant. 

ANTIDOTES.—In cases of poisoning by sulphuric acid, the antidotes 
are, chalk, whiting, or magnesia suspended in water. In the absence of 
these, soap-suds, infusion of wood-ashes, weak solutions of the alkaline 
carbonates, white of eggs, gelatine, milk, oil, or in fact any mild diluent, 
should be instantly administered. The subsequent treatment is that for 
gastro-enteritis. External parts burnt with oil of vitriol should be washed 
with a solution of soap or simple water. 


Acidum Sulphuro'sum.—Sul'phurous Ac‘id. 


History.—Homer (Iliad, xvi.) mentions sulphur fumigations: Stahl, 
Scheele, and Priestley, were the first to submit this acid to an accurate 
‘examination. It has been termed volatile sulphurous acid, and, from the 
old mode of procuring it, spirit of sulphur by the bell (spiritus sulphuris 
per campanam). 

Natura History.—It escapes from the earth, in a gaseous form, in 
the neighbourhood of volcanoes. 

PREPARATION.—For chemical purposes it is prepared by mixing two 
parts of mercury with three parts of strong sulphuric acid, applying 
heat, and collecting over mercury. The results are, the bipersulphate of 
mercury and sulphurous acid. 

For medical purposes, however, it is rarely, if ever, necessary to pro- 
cure it in this way. By the combustion of sulphur in atmospheric air 
this gas is readily obtained; and when we are about to employ it, either 
as a disinfectant or vapour bath, this method is always followed. 


PROPERTIES.—At ordinary temperatures and pressures it is a colourless: 
and transparent gas, and has a remarkable and well-known odour. It is. 


neither combustible nor a supporter of combustion. It reddens litmus 
and bleaches some colouring matters, especially infusion of roses, but. 
the colour is restored by sulphuric acid. It is irrespirable, and has a 


sp. gr. of 2°2. It readily dissolves in water: recently boiled water takes. 
up 33 times its volume of this gas. By cold and pressure, sulphurous- 


acid gas is readily condensed into a limpid liquid. 
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CHARACTERISTICS.—This acid is readily known by its peculiar odour 
(that of burning sulphur). If the puce-coloured or binoxide of lead be 
added to it, the white protosulphate of lead is formed. An aqueous 
solution of this acid, mixed with iodic acid, deoxidizes the latter, and 
sets iodine free, which may be recognized by its producing a blue colour 
with starch. The sulphates evolve sulphurous acid by the action of 
strong sulphuric acid. 


: RESULTING ier 2 ¥ se 
MEE ney baat BEING ComposItion.—If 16 parts (by weight) 
of sulphur be burned in one volume or 
oct ad 16 parts (by weight) of oxygen gas, we 
igh ° 
ate Sulphur = obtain one volume or 32 parts (by 


! weight) of sulphurous acid gas. 
The composition of this substance may, therefore, be thus expressed :— 


Eq. Eq. Wt. Per Cent. Berzelius, 
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yr ene Se ake. is Bie et ea LONG ee SOOM ital pel DOS 
DUIPNGCIMAPATIC yh. AD SB 100 |. 2 124 ~.5100-000 


PuystoLoeicaL Errects. (¢.) On vegetables.—It is a most powerful 
poison to plants even in very minute quantities (Christison, On Poisons, 
3d ed. p. 750). 

(b.) On animals generally—The effects on animals have not been 
examined: but they are probably those of an irritant and an asphyxiat- 
ing agent. | . 

(c.) On man.—Applied to the skin this acid gas causes heat, pain, and 
itching. Ifan attempt be made to inhale it in the pure state, it excites 
spasm of the glottis. Diluted with air it may be taken into the lungs, 
and there acts as a local irritant, causing cough, heat, and pain. 

UseEs.—It has been used as a disinfectant, as a remedy for the cure of 
itch, and as a nasal stimulant in syncope. 

As a disinfectant it is mentioned by Homer. The mode of using it for 
this purpose is very simple. A pot containing burning sulphur is intro- 
duced into the room or place to be fumigated, and the doors and windows 
carefully closed. 

As aremedy for itch, baths of sulphurous acid gas are mentioned by 
Glauber in 1659. They are commonly termed sulphur baths, and may 
be had at most of the bathing establishments of the principal towns of 
this country. At the Hépital St. Louis, in Paris, a very complete appa- 
ratus for the application of this remedy in diseases of the skin has been 
erected by D’Arcet. It is a kind of box, inclosing the whole body, with 
the exception of the head. The sulphur is placed on a heated plate in 
the lower part of the box. From ten to twenty baths, or even more, are 
requisite for the cure of itch. “Sulphureous fumigations,” says Rayer 
(Treatise on Diseases of the Skin, by Dr. Willis, p. 347), “which are 
employed in some hospitals, are not attended with expense, leave no 
unpleasant smell, and do not soil the linen ; but the long continuance of 
the treatment necessary to relieve the disease, more than counterbalances 
these generally insignificant recommendations.” There are various other 
diseases of the skin in which baths of sulphurous acid have been found 
more or less successful, such as chronic eczema, lepra, psoriasis, impe- 
tigo, and pityriasis. (For further information on this subject, consult 
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Mémoire et Rapports sur les Fumigations Sulphureuses, par J.C. Galés, 
1816 : Observations on Sulphurous Fumigations, by W. Wallace: An Essay 
on Diseases of the Skin, by Sir A. Clarke). 

As astimulant in syncope or asphyxia this gas has been recommended 
by Nysten. It is readily applied by holding a burning sulphur match 
under the nose. 

AnT1poTEs.—When sulphurous acid gas has been inhaled, the patient 
should be made to respire the vapour of ammonia. A few drops of the 
solution of this substance should be swallowed. 


To'didum Sul'phuris.—I odide of Sul'phur. 


History.—This compound was first described by Gay-Lussac (Ann. 
de Chimie, xcl.) 

PREPARATION.—It is prepared by heating gently four parts of sulphur 
with one part of iodine. Part of the iodine volatilizes, and the remainder 
unites withthe sulphur. 

PRoPERTIES.—It is a black crystallizable compound, having the colour 
and radiated appearance of sesquisulphuret of antimony. It has the odour 
of iodine, and stains the cuticle, paper, &c. like this substance. Its ele- 
ments are easily separated by heat. 

Composition.—Its composition has not been determined. It is pro- 
bably the following :— 


Eq. Eq. Wt. Per Cent. 
TLodine iss 2%ciets te Sek, sate ope eee ee Mena 
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CHARACTERISTICS.—Boiled in water the iodine volatilizes with the 
steam, and the sulphur is deposited nearly in a state of purity. 

Puysrotogica, Errects. (a.) On animals.—Dr. Cogswell (Experim. 
Essay on Iodine and its Compounds) gave three drachms to a bitch: the 
animal lost her appetite, was dull, and on the fourth day could not sup- 
port herself properly upon her legs. On the twelfth day she was well. 

(6.) On man.—It has not been exhibited internally. It probably 
operates like iodine. Its local operation 1s that of a powerful stimulant 
and resolvent. 

Usrs.—Iodide of sulphur has been principally employed, in the form 
of ointment, in various skin diseases. In /upus it has been found most 
efficacious by Biett (Cazenove and Schedel, Abrégé pratig. sur les Malad. 
de la Peau), as well as by Rayer (Treatise on Diseases of the Skin, trans- . 
lated by Dr. Willis.) The last mentioned writer places it in the foremost 
rank of local remedies for this disease. In acne indurata and rosacea it 
has proved highly useful in the hands of Biett (op. cit.), Rayer (op. cit. 
p- 476), and Dr. Copland (Dict. of Pract. Med. art. Acne, p. 31). In lepra, 
Rayer has observed good effects from its use; but in one case in which I 
tried it, it caused so much irritation that its use was obliged to be discon- 
tinued. In herpes pustulosus labialis it has been employed with great 
success by Dr. Volmar (Dierbach, die neuesten Entdeck in d. Mat. Med. 
ate: Ausg. le B. S.449). In tinea capitis it has also been recommended 
(Med. Gaz. vol. xx. p. 879.) 

Dr. Copland (op. cit. art. Asthma, p. 149) has employed the inhalation 
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of the vapour of this substance in humoral asthma with temporary 
advantage. | 

ADMINISTRATION.—The ointment of iodide of sulphur is composed of 
iodide of sulphur and lard. The proportions vary according to circum- 
stances: usually from 10 to 30 grains of the iodide to an ounce of lard. 
Magendie’s formule are 1 part of iodide to 18 or 19 of lard. 


Ammo'nie Hydrosul'phas.—Hydrosul phate of Ammo'nia. 


History AND SyNonyMES.—This compound is said to have been first 
prepared in the seventeenth century by Boyle or Beguin: hence the 
terms Boyle’s fuming liquor and Beguin’s sulphuretted spirit, applied to 
one variety of it. The ordinary designation of it is hydrosulphuret of 
ammonia, or hepatized ammonia. LBerzelius calls it sulphuret of ammo- 
nium. 

NaturaL History.—It is evolved from decomposing animal matter, 
as In privies, with hydrosulphuric acid and nitrogen. 

PREPARATION.—It is prepared, according to the Edinburgh, Dublin, 
and United States Pharmacopeeias, by passing hydrosulphuric acid gas 
(sulphuretted hydrogen) into water of ammonia to perfect saturation. 

Propertiges.—As thus prepared the solution of hydrosulphuret of 
ammonia is a liquid, having a greenish yellow colour, a very foetid odour, 
and an acrid disagreeable taste. The mineral acids decompose it, evolve 
hydrosulphuric acid, and precipitate sulphur. A considerable number of 
metallic solutions have precipitates produced in them by the addition of 
hydrosulphate of ammonia. Thus with the salts of lead, bismuth, 
silver, and copper, the precipitates are blackish ; with those of antimony, 
red; with those of cadmium and tin (persalts), and with the arsenites 
(on the addition of an acid), yellow; lastly, with the salts of zine, 
white. In all these cases the precipitates are sulphurets of the respective 
metals. 

By exposure to the air it attracts oxygen and deposits sulphur: its 
action on metallic solutions is then considerably modified. For example, 
if two or three fluidrachms be exposed to the air, in a wine-glass, for a 
day or two, the solution will then, be found to have the property of 
causing a red precipitate with the salts of lead, yellow with tartar 
emetic, and white with arsenious acid. 

CHARACTERISTICS.—Its odour will readily distinguish it. As a sul- 
phuret or hydrosulphuret it is known by its action on the metallic solu- 
tions already noticed. Caustic potash causes the evolution of am- 
monia. Prt. 

CompositTion.—It is composed of hydrosulphuric acid and ammonia, 
in the following proportions :— 


Eq. Egq.Wt. Per Cent. Vol. 
Hydrosulphuric Acid ....1...-17... 50°00 | Hydrosulphuric Acid gas... . 1 
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The fuming liquor (/iquor fumans Boyli) obtained by distilling four 
parts of slacked lime, two of hydrochlorate of ammonia, and one of sul- 
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phur, contains, according to Gay-Lussac (Cours de Chimie, Legon 20°), 
hydrosulphate of ammonia, with excess of sulphur ; but in what state of 
combination has not been determined. | | 

PuysiotocicaL Errects. (a.) On vegetables—The vapour of this 
compound is injurious to vegetation. 

(b.) On animals—I am unacquainted with any experiments made 
with it on animals; but analogy leads us to believe that its action is that 
of a powerful poison, analogous to other alkaline sulphurets, and to 
hydrosulphuric acid. 

(c.) On man.—In small but repeated doses it acts powerfully on the 
secreting organs, the action of which it promotes, but at the same time 
modifies. Its principal influence is directed to the skin (on which it 
acts as a sudorific), and to the pulmonary mucous membrane. In some- 
what larger doses it occasions nausea and giddiness. In still larger 
doses it causes nausea, vomiting, diminished frequency of pulse, giddi- 
ness, extreme languor, drowsiness, and sleep. Hxcessive doses would, of 
course, produce death, though I am unacquainted with any case of this 
kind. 

In the gaseous state it acts, when inhaled, as a powerfully asphyxiating 
agent. Instances of its deleterious operation, in conjunction with 
hydrosulphuric acid, have occurred in France, in workmen exposed to 
the vapours from the pits of the necessaries. The symptoms are, sudden 
weakness, insensibility, and death; or where the vapours are less con- 
centrated, there are sometimes delirium and convulsions. 

Usrs.—In this country it has been principally employed in diabetes 
mellitus, with the view of reducing the morbid appetite and increased 
action of the stomach, as well of the system in general (Rollo, on Diabetes 
Mellitus, p. 28, ed. 2nd). Combined with alcohol, F. Hoffmann admi- 
nistered it under the name of liquor anti-podagricus, as a powerful sudo- 
rific in gout. It has also been used in old pulmonary catarrhs; and by 
Brauw and Gruithuisen in vesical catarrh (Vogt, Pharmakodyn.) 

ADMINISTRATION.—It is given in doses of from four to six drops, in 
some proper vehicle (distilled water is the best). On account of its speedy 
decomposition, it should be dropped from the bottle at the time of 
using it. | 

ANTIDOTES.—The antidotes for hydrosulphate of ammonia, as well as 
for hydrosulphuric acid, are chlorine and the chlorides of lime and soda. 


In cases of asphyxia by the inhalation of these substances, the treat- — 
ment consists in placing the patient on his back in the open air, with ~ 


his head somewhat elevated; applying cold affusion to the face and 
breast ; producing artificial respiration of air, through which chlorine is 
diffused, by pressing down the ribs and forcing up the diaphragm, and 
then suddenly removing the pressure ; using strong friction in the course 
of the vertebral column, chest, soles of the feet, &c., and injecting 
into the stomach, stimulants; as, a weak solution of chlorine (or of 
chloride of lime) or brandy, &c. In the event of hydrosulphuret of 
ammonia being by accident swallowed in poisonous doses, dilute solu- 
tions of chlorine, or of the chlorides of lime or soda, should be imme- 
diately given, and the contents of the stomach removed by the stomach- 
pump as soon as possible... 
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ORDER 10. Compounps or Potassium. 


Potas’sa.—Pot ash. 


History.—Caustic alkaline solutions were probably known to the 
Greeks and Romans. We learn from Pliny (Hist. Nat. lib. xxviii. cap. li.), 
that soap was made in his time from tallow and wood-ashes ; and we may 
therefore conclude that some method was known of depriving the alkaline 
carbonate of its carbonic acid. Geber (Invention of Verity, ch. iv.) 
describes the method of making caustic alkali. Black, however, in the 
year 1756, first distinguished, chemically, the caustic alkalies from their 
carbonates. Potash was formerly called kali, or the vegetable alkali. 

Naturat History.—Potash in combination with acids is found in 
both kingdoms of nature. | 

(a.) In the inorganized kingdom.—Potash is found, in the mineral 
kingdom, in combination with sulphuric, nitric, silicic, and perhaps car- 
bonic acids. As an ingredient of rocks, it is more abundant than soda. 

(0.) In the organized kingdom.—In organized beings potash is met with 
in combination with phosphoric, sulphuric, nitric, carbonic, and various 
organic acids. It occurs more abundantly in vegetables than in animals. 

PREPARATION. (a.) Of aque potasse.—To prepare a solution of caustic 
potash, add fresh burned lime to a solution of the carbonate of potash. 
In the London Pharmacopeia the proportions employed in the manufac- 
ture of liquor potasse are fifteen ounces of the carbonate, eight ounces of 
lime, and a gallon of boiling distilled water. The lime, when slacked 
and mixed with half a gallon of water, is to be added to the carbonate of 
potash dissolved in the remaining half gallon of water. The mixture is 

to be kept in a close vessel, and frequently shaken. When cold, the 
‘Supernatant clear liquor is to be poured off: this is the liquor potasse of 
the Pharmacopeia. 

__In this process the lime abstracts carbonic acid from the carbonate of 
potash, and the potash thus set free dissolves in the water. 
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It is best to avoid filtering the liquid, but to decant it. If, however, a 
filter be employed, it should be of cotton or linen, and the atmospheric 
air should be, as much as possible, excluded; as the solution readily 
mero paper and woollen cloth, and abstracts carbonic acid from 
the air. 

(0.) Of hydrate of potash.—If liquor potasse be evaporated to dryness 
in a clean iron vessel, and the residual mass fused and poured into moulds, 
we obtain the hydrate of potash of the Pharmacope@ia, and which was 
formerly called potassa fusa, kali purum, lapis infernalis sive septicus, or 
cauterium potentiale. 

(c.) Of potash with lime.—To render the potash less deliquescent it is 
rubbed with an equal weight of lime, by which is procured the mixture 
termed potassa cum calce. | . 
Prorertigs. (a.) Of hydrate of potash.—The solid sold in the shops 
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as potassa fusa, or hydrate of potash, is usually more or less coloured 
(brownish, greyish, or bluish), and not completely soluble in water and — 
alcohol, in consequence of the presence of foreign matters; for pure 
hydrate of potash is white, and dissolves in both water and alcohol. 
During the solution in water heat is evolved. Its solubility in alcohol 
enables us to separate it from the carbonate and bicarbonate of potash, 
both of which are insoluble in this liquid. It has a strong affinity for 
water, which it rapidly attracts from the atmosphere, and in consequence 
becomes liquid. At a low red heat it fuses, and at a higher temperature 
is volatilized. It is odourless, but has a caustic, urinous taste. It 
rapidly decomposes organic substances. It possesses the properties of 
an alkali in an eminent degree. 

(b.) Of liquor potasse.—This liquid is limpid, colourless, transparent, 
and inodorous. Its taste is acrid: when prepared according to the Lon- 
don Pharmacopeeia, its sp. gr. is 1063. It has a soapy feel when rubbed 
between the fingers. It strongly attracts carbonic acid from the atmo- 
sphere, and, therefore, should be kept in close vessels. It corrodes flint 
elass, and is, on that account, directed to be kept in green glass bottles. 

CHARACTERISTICS.—Potash free or combined is recognized by the fol- 
lowing characters :—The hydrosulphurets, ferrocyanides, and carbonates, 
produce no precipitate with it. Tartaric (in excess), perchloric, and car- 
bazotic acids, occasion precipitates of the bitartrate, perchlorate, and 
carbazotate of potash respectively. Chloride of platinum throws down a 
yellow precipitate with potash or its salts. Lastly, the potash salts 
communicate a violet tinge to the flame of alcohol. 

The causticity of potash is shewn by its communicating a green 
colour to the infusion of red cabbage or syrup of violets ; by its reddening 
turmeric, and restoring the blue colour of litmus reddened by an acid ; 
by its not whitening lime water, or effervescing on the addition of an acid; 
by its soapy feel; by its solubility in alcohol; and by its dissolving 
alumina. | 

ImpurRITIES.—Liquor potasse usually contains a small quantity of 
carbonate of potash. This may be recognized either by lime-water, 
which renders the liquid turbid, or by a dilute mineral acid, which causes 
effervescence. When pure liquor potasse has been saturated with nitric 
acid it gives no precipitate on the addition of carbonate of soda, chloride 
of barium, or nitrate silver: if the first cause a precipitate it would indi- 
cate some earthy or metallic impregnation ; if there be a precipitate with 
the second, which is insoluble in nitric acid, we infer the presence of a 
sulphate ; if the third cause a precipitate, soluble in ammonia, but inso- 
luble in nitric acid, a chloride is present. 

Potassa fusa of the shops contains various impurities, such as sesqui- 
oxide of iron, carbonate of potash, and silica. ‘These, however, do not 
materially affect its medicinal value, and will not, therefore, require 
further notice. | 

Composition. — Pure anhydrous potash has the following com- 
position :-— 
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The hydrate of potash is thus composed :— 
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The strength of the liquor potasse may be ascertained by taking its 
“sp. gr. The following extract from Mr. Dalton’s table (New System of 
Chem. Philos. part ii. p. 476) illustrates this:— 
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Atoms. | Potash 
per cent. by | Spec. Gravity. | Boiling Point. 
Potash. | Water. Neen 
1 8 39°6 1:47 265 deg. 
1 10 34°4 1°42 246 
26°3 133 229 
19°5 1°23 220 
13° 1°15 215 
9°5 1) iy | 214 
4°7 1-06 213 
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Hence it appears that the liquor potasse of the London Pharmacopeia, 
whose sp. gr. is 1:063, consists of— 
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PuysIoLoeicaL Errects. (a.) On vegetables.—-Caustic potash promptly 
destroys the parts of living plants with which it is placed in contact, and 
even in the dilute state kills haricots (Phaseolus vulgaris) in afew hours. 
(Marcet, in Decandolle, Phys. Végét.) 

(0.) On animals generally.—It acts on animals generally as an ener- 
getic caustic poison. It is, says Orfila (Towicol. Génér.), of all poisons that 
which most frequently perforates the stomach. He found that injected into 
the jugular vein of a dog it coagulated the blood, and caused speedy 
death. It is, however, remarkable that when mixed with the blood 
out of the body, it not only does not coagulate it, but actually prevents 
its spontaneous coagulation. Magendie has observed that by the exhi- 
bition of alkalies to dogs, the urine acquires alkaline properties. 

(c.) On man.—The local action of caustic potash is exceedingly ener- 
getic. This is especially the case with solid potash. The alkali, of 
course, neutralizes any free acid in the part to which it is applied, and 
decomposes whatever ammoniacal salts may be present, causing the 
evolution of ammoniacal gas. Its chemical action on the organized 
tissues is most powerful, as may be well illustrated by experiments. Thus, 
if a little potash solution be rubbed between the fingers, the epidermis 
becomes corroded and dissolved, and a soapy feel is thereby produced. 
If a piece of fibrin (muscle, for example) be digested in a solution of 
potash, an unpleasant ammoniacal odour is evolved, a little alkaline 
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sulphuret is formed, and the fibrin is dissolved : the compound of fibrin 
and potash thus formed may be termed fibrate of potash. 'The addition 
of an acid precipitates the fibrin somewhat altered in its properties, and 
combined with some of the precipitant. The same kind of effect 1s pro- 
duced by the action of potash on albumen: thus, this substance unites 
with the alkalies to form soluble compounds, which may be termed 
albuminates. Gelatine is also readily dissolved by alkalies, with the 
deposition of any phosphate of lime which it may contain. These phe- 
nomena are to a certain extent comparable to those of saponification. It 
appears, therefore, that the caustic alkalies form soluble compounds with 
substances which enter largely into the composition of the organized 
tissues. Hence the observation of Orfila, that alkalies are of all corrosive 
poisons those which most frequently perforate the stomach, is readily 
accounted for; for the intestinal mucus readily dissolves in alkalies, 
whereas it is coagulated by acids; so that the former are much more 
quickly brought in contact with the living tissues. These resist, for a 
certain time, the chemical influence of the caustics, but the affinities 
being powerful, the vital properties soon cease to offer opposition—the 
part dies, and then the alkalies commence their chemical action on the 
tissues, which they speedily dissolve. Hence, if a large quantity of 
‘potash be swallowed, the most violent symptoms are observed, though 
they are of the same general kind as when the mineral acids have been 
taken. 

When liquor potasse is taken in small doses, and properly diluted, it 
saturates the free acids contained in the stomach, and which the recent 
investigations of physiologists have shown to be so essential to the diges- - 
tive functions. Hence the continued use of alkalies must be always inju- 
rious, since they disorder the assimilative process by altering the chemi- 
cal properties of the healthy ventricular secretion. 

If the quantity of potash swallowed be more than sufficient to neu- 
tralize the free hydtochloric acid, but insufficient to have any chemical 
action on the living tissues, it acts as a slight irritant, increases the secre- 
tions of the alimentary canal, becomes absorbed, and alters the qualities 
of the secreted fluids, more particularly those of the urine. Moreover, 
the modification thus produced in the quality of the renal secretion 1s 
accompanied by an increase in the quantity, so that the alkalies rank 
among our most powerful diuretics—an effect which may be in part 
owing to the local stimulus which they communicate to the secreting 
vessels in their passage through them. 

By continued use the alkalies give nse to increased activity of the. 
different secreting organs, and of the absorbing vessels and glands; 
effects which are analogous to those:caused by mercury. After some time 
the digestive function becomes disordered, the appetite fails, the blood 
becomes thinner and darker coloured, and loses its power of spontaneous 
coagulation when drawn from the body; the whole system, and more par- 
ticularly the digestive organs, become enfeebled; and a state precisely 
similar to that of scurvy is brought on. It is said if the alkalies be 
temporarily suspended the blood ‘speedily te-acquires its coagulability, 
but loses it again when we resume their employment. These phenomena 
deserve especial notice, as being precisely analogous to those of scurvy— 
a disease which has been usually sapposéd to be brought on by the use 
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of salt and salted provisions, and to be prevented or cured by vegetable 
acids (especially the citric) and fresh provisions. It appears, therefore, 
in the highest degree probable, that scurvy, and the effects caused by the 
long-continued employment of the alkalies, are analogous. conditions of 
system. 

Usrs.—Caustic potash is employed for various purposes in medicine, 

_ the principal of which are the following:— 

(a.) As an escharotic.—Potassa fusa is sometimes used as a caustic, 
though its employment is not free from objection; for its great deli- 
quescence occasions some difficulty in localizing its action, It may be 
employed for the production of an issue, but we must proceed thus:— 
Apply to the part one or two layers of adhesive plaster, in the middle of 
which is an aperture of the exact size of the intended issue. Then 
moisten the potassa fusa, or the potassa cum calce, and rub on the part 
until discoloration is observed. Wash, and apply a linseed-meal poul- 
tice; and when the eschar is detached, insert the pea. In bites. by 
poisonous animals—as venomous serpents, mad dogs, &c., this escharotic 
may be used with advantage. Mr. Whateley recommends the potassa 
fusa as the agent for arming caustic bougies to be applied in strictures of 
the urethra; but the practice appears so dangerous (particularly on 
account of the deliquescence and violent action of the caustic), that I, 
believe it is now rarely, if ever, resorted to. There are many other cases 
in which this substance is employed as a caustic: for example, to destroy 
warts and fungoid growths of various kinds, and to open abscesses, more 
especially those in the groin; but for the latter purpose the lancet is 
to be preferred. 

(6.) As an antacid we resort to the liquor potasse in various affections 
of the digestive organs, which are attended with an inordinate secretion 
of acid, known by the acid eructations, cardialgia, and other dyspeptic 
symptoms. It must, however, be evident, that the neutralization of the 

acid is merely palliative. But the continued employment of alkalies fre- 
quently diminishes, temporarily, the tendency to acid secretion. Com- 
monly it is found that the cases calling for the employment of alka- 
lies are those benefited by tonics, and hence I believe the alkali is, in 
most cases, best given in some mild or tonic infusion; such, for example, 
as the infusion of calumba, or of gentian, or of quassia; the sulphate of 
quinia oftentimes disagreeing with the stomach in these cases; besides 
which, it would be decomposed by the alkali. The beneficial effects of 
alkalies are said to be particularly observed in those forms of dyspepsia 
which result from the inordinate use of spirituous liquors. 

Of course the liquor potassz would equally neutralize acid which may 
have been accidentally or purposely swallowed ; but it is rarely given for 
this purpose, on account of its irritant qualities, and because many other 
agents (as chalk, whiting, magnesia, and soap) are equally efficacious as 
antacids, while they are free from the objections which exist in these 
cases to the use of the caustic alkalies. 

(c.) To modify the. quality of the urine, liquor potasse is a most 
valuable agent. I have already stated that, under the employment of 
alkalies, not only may the natural acidity of the urme be destroyed, but 
even an alkaline property communicated to it; so that, whenever the 
secretion of lithic acid, or of the lithates, is inordinate, the alkalies 

present themselves to our notice as chemical agents for counteracting 
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this condition. It has been supposed by some that the efficacy of the 
caustic alkalies in preventing the deposition of lithic acid gravel, 
consists in their holding it in solution —an explanation apparently 
inconsistent with the fact that the carbonated alkalies and magnesia 
are equally efficacious, though they are incapable of dissolving it. 
We are, therefore, led to the conclusion, that the alkalies, by their 
chemical influence, actually prevent the formation of this acid, or neu- 
tralize the free acid in the urine, which is the immediate cause of the 
precipitation of the lithic acid; whether by an action on the digestive 
organs or otherwise we know not. In resorting to these agents in urinary 
deposits, we should be careful to avoid employing them when there is 
‘any tendency to the deposition of the phosphates. The phosphate of 
lime, which naturally exists in the urine, is held in solution in this liquid 
by some acid, as seems proved by the fact, that che addition of a caustic 
alkali precipitates it. Berzelius thinks that the acid is the lactic; Mr. 
Brett (Medical Gazette, vol. xvii. p. 847), that it is the carbonic acid. 
The nature of the acid is, however, of secondary importance. It is gene- 
rally admitted that the solvent is an acid, and that by the use of alkalies 
it may be obviated or neutralized, and the urine rendered alkaline. Now 
what will be the necessary consequence of this? Evidently the deposi- 
tion of phosphate of lime ; so that the use of alkalies may actually cause 
the appearance of white sand in the urine; and in patients predisposed 
to its formation, its quantity may be increased. These facts, then, have 
an important bearing on practice. “I have known,” says Mr. Brande 
(Quart. Journ. of Science, vol. ii. p. 198), “ soda-water exhibited im a 
case of stone in the bladder, produce abundance of white sand, which the 
ignorance of the patient and his medical attendant led them to refer to 
the solvent power of the medicine upon the stone, which they thought 
was gradually giving way and being voided; whereas great mischief 
was doing, by giving the urine more than its usual tendency to deposit 
the phosphates, and, consequently, to augment the size of the calculus.” 
In the treatment of the lithic acid diathesis, it is to be remembered that 
the use of alkalies is, to a certain extent, a palliative mode of treatment, 
and that, to be successful, it should be conjomed with other means of cure. 
(d.) The alkalies have been lately celebrated for producing beneficial 
effects in those inflammations which have a disposition to terminate in 
exudation and adhesion; that is to say, those that frequently give rise to 
the formation of false membranes or of adhesions; such, for example, as” 
croup, pleurisy, and peritonitis. If experience should subsequently con- 
firm the assertions already made respecting their efficacy, we shall have 
another analogy between the operation of alkalies and of mercury. 
Theoretically, it has been argued, the alkalies are likely to be beneficial 
in these diseases on two accounts; first, they have a tendency to diminish 
the supposed plasticity of the blood, which some have assumed (though 
without proof) to be connected with the exudation; and, secondly, we 
find these albuminous deposits readily dissolve, out of the body, in alka- 
line liquids: but arguments of this kind are to be received with great 
caution. In conclusion, I may add that Eggert recommends the alkalies 
as specifics against croup, though Sundelin (Hedlmittell. 1°. Bd. S. 182) 
found them inoperative. Hellwag employed them to cause the removal 
of the deposited lymph; Memminger gave them with benefit in hooping- 
‘cough; Mascagni in pleurisy and peripneumony (Vogt, Lehrbuch d. 
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Pharmakodyn. 2". Bd. p. 529). It is asserted that in the latter com- 
plaints the alkalies render the expectorated matter less viscid, and at the 
same time act powerfully as diaphoretics and diuretics. 

(e.) In induration and enlargement of the lymphatic and secreting 
glands the alkalies have also been recommended: for example, in bron- 
chocele, mammary tumors, affections of the testicle, diseases of the 
mesenteric glands, induration of the liver and salivary glands, &c. I 
have seen the liquor potasse remarkably beneficial in excessive enlarge- 

‘ment of the lenticular or glandular papille at the base of the tongue. 

(7) In syphilis and scrofula also the alkalies have been employed 
with advantage. Some of the most obstinate and troublesome forms of 
the venereal disease frequently occur in scrofulous subjects, in whom 
mercury will not only be useless, but absolutely prejudicial. In two or 
three cases of this kind I have seen the liquor potasse, taken in the 
compound decoction of sarsaparilla, of great benefit. Though scrofula 
may be relieved by the use of alkalies, there is no ground for believing 
that they have any power of curing this malady, as some have asserted. 

(g.) The alkalies have been employed as diuretics in dropsy, especially 
when this disease arises from yvlandular enlargements, or other causes 
likely to be relieved by these remedies. 

(h.) In irritable conditions of the urinary organs a combination of 
hquor potassee and tincture of opium will be frequently found most bene- 
ficial, notwithstanding that alkalies are classed among the incompatibles — 
of opium. | 

(t.) There are several other diseases in which the employment of alkalies 
has been recommended; such as skin diseases, which are scaly (as Jepra 
and psoriasis); chronic rheumatism; in uterine complaints, as an emme- 
nagogue ; and in some chronic diseases of the lungs. Sometimes a very 
dilute solution of potash has been used as a stimulating wash to ulcers. 

ADMINISTRATION.—The mode of employing the potassa fusa in the 
making of an issue I have already described. For internal exhibition, 
the liquor potasse is used in doses of ten drops gradually increased 
to the extent even of a drachm, carefully watching its effects. It may 
be administered in the infusion of orange-peel. ‘Table beer is said, by 
Dr. Paris, to disguise completely the nauseous flavour of the alkali; 
but, of course, if the beer be at all sour, the acid will neutralize the 
alkali, and destroy its antacid properties. Veal broth is another liquid 
for its administration ; and we are told that Dr. Chittick’s nostrum for the 
‘stone was the fixed alkali in this liquid. 

_ AntTIpoTEs.—In poisoning by the alkalies, the antidotes are either 
acids or oil, both of which form salts with the alkalies, and diminish 
their causticity. Chereau prefers oil, which should be given to the extent 
of several pounds. Vinegar, lemon or orange juice, even the very diluted 
mineral acids, should be resorted to, if oil be not at hand. 


Potas'sit Io'didum.—TI odide of Potas’ sium. 


History.—This salt, called also coduret of potassium, and more com- 
monly hydriodate of potash, was first employed in medicine by Dr. 
~Coindet. 
~ Naroura History.—Iodine and potassium are contained in sea-water, 
as well as in sea-weeds, but whether the iodine is in combination with 
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potassium or with some other metal (sodium or magnesium) it is impossi- 
ble to say with certainty. 

PREPARATION.—There are two principal methods of procuring this 
salt. | 

(a.) Process of the Pharmacopeia.— This consists in adding two 
ounces of iron filings to six ounces of iodine mixed with four pints of 
water, stirring them frequently with a spatula for half an hour. Apply a 
gentle heat, and, when a greenish colour appears, add four ounces of car- 
bonate of potash, first dissolved in two pints of water, and strain. Wash 
the residue with two pints of boiling distilled water, and again strain. 
Let the mixed liquor be evaporated, that crystals may be formed. 

The theory of this process is as follows :—One equivalent or 126 parts 
of iodine combine with one equivalent or 28 parts of iron. The resulting 
iodide of iron is decomposed by one equivalent or 70 parts of carbonate 
of potash, by which one equivalent or 166 parts of iodide of potassium. 
and one equivalent or 58 parts of protocarbonate of iron are procured. 
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(b.) Dr. Turner’s process.—This is the simplest, and I believe the most 
eligible method. It consists in adding to a hot solution of pure potash 
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as much iodine as the liquid will dissolve, by which means a reddish- _ 


brown fluid is obtained. Then pass hydrosulphuric acid through the 
liquid until it becomes colourless. Apply a gentle heat, to expel any 


excess of the acid; filter to get rid of the free sulphur, and exactly — 


neutralize the free acid present, with potash; then crystallize. When: 
the potash comes in contact with iodine two salts are formed, iodide of 
potassium and iodate of potash : the latter is decomposed by the hydro- 
sulphuric acid, the hydrogen of which forms water, by combining with 
the oxygen of the iodate; sulphur is precipitated, and iodide of potassium 
- yemains in solution. This process has been subsequently modified thus : 
Iodate of potash is decomposed by exposing it to a red heatin a platinum 
crucible, instead of:hydrosulphuric acid. 


PRopERTIES.—This salt occurs in white, somewhat shining, transpa- — | 
rent, or semi-opaque cubes, or octahedrons. Its taste is acrid saline, — 
somewhat similar to common salt: it is without odour. It is readily — 


fusible, and at a red heat volatilizes unchanged. It decrepitates when 
heated, in consequence of the water which is mechanically lodged be- 
tween the plates of the crystal. Both water and alcohol readily dissolve ite 
it requires only two-thirds of its weight of water to dissolve it at 60° F. 
Iodine is readily dissolved by an aqueous solution of this salt. 
CHARACTERISTICs.—This salt is known to be an iodide by the follow- 
ing characters :—(a.) With a solution of bichloride of mercury it occa- 
sions a vermilion-red. precipitate of the biniodide of mercury, which is 
very soluble in excess of iodide of potassium. (b.) With acetate of lead 
it forms a yellow precipitate of the iodide of lead. (¢.) With the nitrate 
of silver, a yellow precipitate of the iodide of silver. (d;) With the pro- 
~ tonitrate of mercury or with calomel a greenish yellow precipitate of the 
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protiodide of mercury. (e.) On the addition of starch and a few drops 
of either sulphuric or nitric acid, or of a solution of chlorine, (according 
to Devergie, a mixture of chlorine and nitric acid succeeds best) the 
blue iodide of starch is formed. (f) Chloride of platinum produces a 
brownish red solution of iodide of platinum. 

That the base of this salt is potassium is shewn by the following cha- 
racters :—(a.) Perchloric acid occasions a white precipitate of perchlo- 
rate of potash, while the supernatant liquid becomes yellowish brown. 
(o.) An excess of a strong solution of tartaric acid produces a white pre- 
cipitate of the bitartrate of potash. (c.) Carbazotic acid forms yellow 
needle-like crystals of carbazotate of potash. (d.) Ifa pack-thread be 
soaked in a solution of the iodide, and the wetted end dipped into melted 
tallow, and applied to the exterior cone of the flame of a candle, this 
cone assumes a pale or whitish violet colour. 

CompositTion.—This salt consists, as its name indicates, of iodine and 
potassium. 
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The crystals contain no water of crystallization. 

ADULTERATION.— Iodide of potassium is frequently largely adulterated 
with carbonate of potash. In 1829 I analyzed a sample which contained ~ 
77 per cent. of the latter salt (Med. and Phys. Jour. September, 1829.) In 
one specimen Dr. Christison procured 74°5 per cent. of carbonate of 
potash, 16 of water, and only 9°5 of iodide of potassium (Zreatise on 
Poisons, 3d edit. p. 182.) It is reported that this adulterated salt is 
manufactured in the neighbourhood of Glasgow. The impure salt may 
be distinguished, by its wanting any regular crystalline form ; by adding 
a few particles of it to lime-water a milky fluid is obtained, whereas the 
liquid remains transparent if the iodide be pure ; by its destroying the 
colour of tincture of iodine, whereas the pure salt does not affect it ; and 
lastly, by alcohol, which dissolves iodide of potassium, but not carbonate 
of potash. 

Traces of the chlorides and sulphates are not unfrequent in commer- 
cial iodide of potassium. To detect the chlorides add nitrate of silver, 
which precipitates the carbonates, chlorides, and iodides, and digest the 
precipitate in ammonia, which re-dissolves the chloride, but not the 
iodide of silver. On the addition of nitric acid to the ammoniacal solu- 
tion, the chloride is thrown down, while the carbonate is converted into 
nitrate of silver. The sulphates may be detected by chloride of barium, 
which will occasion a white precipitate (sulphate of baryta) insoluble in 
nitric acid. | | 

I have met with a variety of iodide of potassium, which, by keeping, 
undergoes decomposition, evolves an odour of iodine, and becomes yellow. 
I have also samples of iodide of potassium (crystallized in octahedrons), 
containing traces of lead and tin, derived I presume from the vessels in 
which the salt has been made or crystallized. 2, 

PHyYSsIOLoGicaL Errects. (a.) On plants.—The effects of this salt on 
vegetables have not been ascertained. | 

(4.) On animals generally—The experiments of Devergie on dogs: 
(referred to in his Médecine Légale, t. ii. p. 536), as well as those of Dr. 
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Cogswell on rabbits (Experim. Essay on Iodine, 1837), have shewn that, 
to these animals, iodide of potassium is a powerful poison. It operates 
as a local irritant, and thereby inflames the tissues with which it is placed 
in contact. Four grains injected into the jugular vein of a dog caused 
convulsions, and death within a minute. ‘Two drachms introduced into 
the stomach gave rise to vomiting and great depression: the latter 
increased until death, which occurred on the third day: after death 
ecchymosis, ulceration, and redness of the stomach, were observed. 
(Devergie, op. cit. p. 506.) Dr. Cogswell injected three drachms of the 
iodide beneath the skin of the back of a dog: the animal died on the 
third day: on chemical examination iodine was detected in the blood 
from the heart, in the brain and spinal cord, the liver, spleen, stomach, 
muscles, tongue, and the bones freed from their appendages; likewise 
in the contents of the bladder. (Cogswell, op. cit. p. 91.) 

(c.) On man.—Both the physiological effects and therapeutical uses of 
iodide of potassium shew that the operation of this salt is analogous to 
that of iodine. : 

The local action of iodide of potassium is that of an irritant. When 
taken internally in large doses it not unfrequently occasions nausea, 
vomiting, pain and heat of stomach, and purging. Applied to the skin 
in the form of ointment it sometimes produces slight redness. ‘This salt 
is much less energetic in its action than free iodine, and, therefore, may 
be given in larger doses and continued for a longer period, without evinc- 
ing the same tendency to produce disorder of the stomach and intestinal 
canal. lLugol (Essays, translated by Dr. O’Shaughnessy, p. 65) found 
that baths at 100° F. containing three ounces of iodide of potassium pro- 
duced temporary itching only ; whereas baths at the same temperature 
containing ten scruples of iodine caused prickling, then itchiness, smart- 
ing, rubefaction (which was not commensurate with the itchiness), punc- 
tuated, separated, or confluent, and subsequently desquamation of the 
epidermis. The chemical action of iodide of potassium on the tissues is 
slight, as indeed might be expected, seeing that no obvious changes are 
produced when a solution of this salt is mixed with albumen, fibrin, or 
gelatine, the three most abundant organic constituents of the animal 
body. 

Todide of potassium becomes absorbed and is carried out of the system 
by the different secretions, in which, as well as in the blood, it may be 
easily detected (Buchanan, Med. Gaz. vol. xviii. p. 519; Wallace, Lancet, 
for 1835-36, vol.ii. p. 6: the latter authority failed to detect it in the 
blood). Moreover, it deserves especial notice that it has been found in 
the urine several days after it has been swallowed. (Christison, Treatise 
on Poisons, 3rd ed. p. 185.) 

The remote or constitutional effects of iodide of potassium are very 
analogous to those of iodine. Diuresis is a common consequence of its 
use. Relaxation of bowels is not unfrequent. Occasionally ptyalism has» 
been observed. (Dr. Clendinning, Med. Gaz. vol. xv. p. 869, and Dr. 
Wallace, Lancet, for.1835 and 36, vol. ii. p. 8.) Dr. Wallace mentions 
irritation of throat as being produced by this salt. Atrophy of the 
mamme is a very rare effect of it, but a case is mentioned by Mr. Nesse 
Hill, (Edinb. Med. and Surg:-Journ. vol. xxv. 1826, p.282.) Headache, — 
watchfulness, and other symptoms indicative of the action of this salt on 
the nervous system, have been noticed by Dr. Clendinning and Dr.Wallace. 
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Increased secretion from, and pain of, the mucous membrane lining the 
_ nasal passages, have been observed. I have repeatedly remarked that the 
pocket-handkerchiefs used by patients who are taking this salt acquire 
a distinct odour of iodine. 

Great discrepancy exists in the statements of authors as to the effects 
of given doses of iodide of potassium. “ The average dose of this me- 
dicine,” says Dr. Williams (Med. Gaz. vol. xiv. p. 42) “ is eight grains ; 
carried beyond that quantity it purges; and even limited to that quantity, 
it requires some management to obviate nausea.” In two cases mentioned 
by Dr. Wallace (Lancet, for 1835-6, vol. ii. p. 9) a drachm of this salt 
taken in divided doses caused vomiting, colicky pains, slight diarrhea, 
frequency of pulse, and exhaustion. These statements, then, shew that 
this salt possesses very active properties, and coincide with the expe- 
rience of many practitioners, and with the results obtained from experi- 
ments on animals. But we have, in opposition to the above, the 
evidence of Dr. Elliotson (Lancet, vol. i. 1831-2, p. 728) and of Dr. 
Buchanan (Med. Gaz. vol. xviii. p. 519). The first tells us that six 
drachms may be given daily (in doses of two drachms) for many weeks 
without inconvenience; and the second states half an ounce may be 
given at a dose without producing pain of the stomach or bowels, 
purging, or any hurtful effect. Furthermore, both physicians vouch for 
the purity of the salt employed. It is difficult to explain such discrepant 
statements. But I cannot help thinking that peculiarities of constitution 
and morbid conditions of system (especially affections of the stomach) 
are principally concerned in modifying (either increasing or diminishing) 
the tolerance to this salt. I do not think that the different effects 
observed can be wholly ascribed to alterations in the quality or 
adulterations of the medicine employed, though I have published a case 
(Med. Gaz. vol. xvii. p. 839), shewing that the adulterated is much less 
active than the pure salt. 

Usrs.—Having so fully detailed (p. 117 e¢ seq.) the uses of iodine, it 
is unnecessary to notice at any length those of iodide of potassium, since 
they are for the most part identical. Thus it has been employed in 
bronchocele, scrofula, in chronic diseases accompanied with induration 
and enlargement of various organs, in leucorrhcea, secondary syphilis, 
periostitis, articular rheumatism, dropsies, &c. As a remedy for the 
hard periosteal node brought on by syphilis, it was first employed by 
Dr. Williams (Med. Gaz. vol. xiv. p. 42) who obtained with it uniform 
success. At the end of from five to ten days its mitigating effects are 
felt; the pains are relieved, the node begins to subside, and in the 
majority of cases disappears altogether. In these cases Dr. Clendinning 
(Med. Gaz. vol. xv. p. 833) has also borne testimony to its efficacy. In 
the tubercular forms of venereal eruptions, Dr. Williams found it 
beneficial. In Dr. Wallace’s lectures (Lancet, for 1835-36, vol. ii. and for 
1836 and 1837, vols.i. and ii.) are some valuable observations on the use 
of iodide of potassium in venereal diseases. In chronic rheumatism 
accompanied with alteration in the condition of the textures of the joint, 
it is, in some cases, remarkably successful (Dr. Clendinning, Med. Gaz. 
vol. xv. p. 866; and Dr. Macleod, Med. Gaz. vol. xxi. p. 361). As an 
ingredient for baths, Lugol (Essays, p. 75) found the iodide would not 
answer alone, but that it was useful as a solvent means for iodine. 

ADMINISTRATION.—Ilodide of potassium may be employed alone or in 
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conjunction with iodine, forming what is called ioduretted iodide of 
potassium. | 

1. Or Jonrpk or Porasstum.—Internally it has been given in 
doses varying from three grains to half an ounce (see p. 283). To 
be beneficial, some think it should be given in small, others im large 
doses. Not having had any experience of the effects of the enormous 
doses before referred to, I can offer no opinion thereon. It may be 
administered dissolved in simple or medicated water, or in some bitter 
infusion. ‘The more usual mode of exhibiting it is in combination with 
iodine, in the way presently to be noticed. 

For external application iodide of potassium is used in the form of 
ointment. The unguentum potasse hydriodatis of the Dublin Pharma- 
copceia consists of a scruple of iodide to an ounce of lard ; but for ordi- 
nary purposes it should contain at least a drachm of iodide. By keeping, 
it undergoes decomposition and acquires a yellow colour, a little iodine 
being set free. It has an advantage over the compound iodine ointment 
of the London Pharmacopeeia, that it does not stain the skin, 

2. Or IopuretTeED JopiveE oF Porasstum.—A solution of iodide 
of potassium readily dissolves free iodine, and the compound is usually 
termed ioduretted iodide of potassium. Iodine and iodide of potassium 
are also used together in the form of ointment. 

For internal administration there are three preparations of ioduretted 
iodide of potassium which have been employed: thé ioduretted mineral 
water of Lugol; the compound solution of iodide of potassium of the 
London Pharmacopeeia; and the compound tincture of iodine of the same 
work. 

(a.) Ioduretted mineral water.—This is Lugol’s favourite preparation. 
He uses it of three different degrees of strength. 


No. |. No. 2. No. 3. 
Todine eo eres iene sie Lee bom ee Lirize ly acct i} 
Iodide of Potassium .. gr.ij..... 1D. obese iit 
Distilled Water. .... BME OS) e EVI. Yee ae cele ee 5 viii. 


The solutions are yellowish or orange coloured, and are quite trans- 
parent. When sweetened it is readily taken by children, but the sugar 
should be added at the time of administration, as in the course of a few 
hours it effects a chemical change in the solution. From six to eight 
ounces should be taken daily. 

(b.) Compound solution of iodide of potassium.—The liquor potassiu 
iodidi compositus of the London Pharmacopeeia consists of :— _ 


Lodine}/,. aa Uae. Cie gr. Vv. iw 
Iodide of Potassium. ..... gr. X. 
Distilled Water .. 4. - + 3 XX 


It is a brown coloured solution, and may be usefully employed in the 
diseases of children. Dose for adults from two to six or more fluidrachms, 

(c.) Compound tincture of iodine.—The tinctura todini composita of 
the London Pharmacopeeia consists of :— 


Todine #6) ig Bike 7 elt ei Cie a0 Aer eit Oats heel ce zs rf ot é he 3 i a 
Iodide of Potassium ......... x ii * inure 
Rectified Spirit): seus ie tay bi. Liev 
a 
vs 
Ad 
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This solution may be mixed with water without any deposition of 
iodine. ‘The dose of it at the commencement is ten minims, which 
may be gradually increased. 

For external application ioduretted iodide of potassium is used in the 
form of aqueous solution, or of ointment. 

_ (a.) Caustic, rubefacient, and stimulant solutions,-—These are employed 
by Lugol of the following strengths :— 


; : Rubefacient Caustic 
Fenstiog Washes. Solution. Solution. 
No. 1. 2. 3. 
Todines4A;4)...': y*. OP. ih. gr. ill. gr. iv. , iv. = i. 
Hydriodate Potash gr. iv. gr. Vi. gr. viii. Eee xi, 
Distilled Water. . Ib. i. Ib. i. Ib. i. 3 vi <i. 


Lugol uses the stimulating washes in scrofulous ulcers, ophthalmia, 
fistulous abscesses, &c. When the scrofulous surfaces require stronger 
excitement than usual, he employs the rubefacient solution. In tuber- 
cular tumors which have obstinately resisted all other means of treatment, 
the rubefacient solution may be applied in admixture with linseed meal 
(forming the toduretted cataplasm of Lugol). To prepare the mixture, 
the poultice is first made.in the ordinary manner; and when moderately 
cool, a sufficient quantity of the rubefacient liquid poured on it with a 
wooden measure. ‘The caustic solution is used for touching the eyelids 
and nasal fossa, to repress excessive granulations, &c. 

(d.) Loduretied baths.—These are employed by Lugol in the treatment 
‘of scrofula. ‘hey are to be made in wooden vessels. 


IODURETTED BATHS FOR CHILDREN. 


Age. Water. Iodine. Iodide of Potassium. 
(Quarts.) (Troy Grains. (Troy Grains.) 
4to 7 36 30 to 36 | 60 to 72 
ae One | 75 48..60../72 96..120..144 


Puce. 14 125 72..96 144... 192 


IODURETTED BATHS FOR ADULTS. 


Degree. Wate. Iodine. Iodide of Potassium. 
(Quarts.) (Drachms Troy.) (Drachms Troy.) 
No. 1. 200 2 to 25 4 tod 
No.2. 240 es ae. Burs vg 
No. 3. 300 ass | eee | 


(c.) Ioduretted ointment.—The unguentum todinit compositum, Ph. L., 
is made by rubbing half a drachm of iodine with a drachm of iodide of 
potassium and a fluidrachm of rectified spirit: then mix with two ounces 
of lard. 


AntiporEes.—No chemical antidote is known. In a case of poisoning, 


therefore, the first object will be to evacuate the contents of the stomach, 


“im 


§ 


exhibit demulcent and emollient drinks, combat the inflammation by the 


r usual antiphlogistic measures, and appease the pain by opiates. 
a 


, “ 
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Potas' sit Bro’midum.—Bra'mide of Potas'sium. 


History.—This salt, also called hydrobromate of potash, was first 
described by Balard in 1826 (Ann. de Chim. xxxii.) 

Natura. Histrory.—(See Iodide of Potassium). 

PREPARATION.—The modes of preparing bromide of potassium are 
analogous to those of the iodide. | 

In the Pharmacopeia the bromide is directed to be made by adding 
first an ounce of iron filings and afterwards two ounces of bromine to a 


pint and a half of distilled water. Set them by for half an hour, 
frequently stirring with a spatula. Apply a gentle heat, and when a 


greenish colour is produced, pour in the carbonate of potash dissolved in 
a pint and a half of water, Strain and wash what remains in two pints of 
boiling distilled water, and again strain. Let the mixed liquors be 
evaporated so that crystals may be formed. 

In this process bromide of iron is first formed, and afterwards decom- 
posed by carbonate of potash, by which protocarbonate of iron and 
bromide of potassium are produced. | 


REAGENTS. RESULTS. 


: a 
leq.Brom®.Iron106 1 eq. Bromine 78 leq. Brom*. Potass™. 118 
breq.:dron .6.28%> 
1 eq. Potass™. 40 —= i 


leq. Carb. Pot". 70 ; eq. Oxygen 8 Ab sane leg. Protox.Iron 36 
leq. Carb.A‘. 22 a ST eq, Canbonntedeunners 


_ Another mode of procuring this salt is to mix bromine with a solution 
of caustic potash, by which bromide of potassium and bromate of potash 
are formed (see diagram, p. 123). The bromate of potash may be con- 
verted into bromide of potassium by heat or hydrosulphuric acid. 

Properties.—This salt crystallizes in whitish transparent cubes, or 
rectangular prisms. It is inodorous: its taste is pungent, saline, and 
similar to common salt, but more acrid. It is permanent in the air. 
When heated it decrepitates, and at a red heat fuses without suffering 
decomposition. It is very soluble in both cold and hot water, and slightly 
so in alcohol. . 

CHARACTERISTICs.—That this salt is a bromide is known by the 
characters before mentioned (see the characteristics of the bromides, 
at p. 124). That its base is potassium is shewn by the characters 
of this metal mentioned when noticing iodide of potassium (see p. 281.) 

Composttion.—This salt consists of bromine and potassium in the 


. 


following proportions :— wr 
Eq. Eq. Wt. Per Cent. Balard. Liebig. 
Bromine ......... board ep ee DS iah aieiws 66°) wee ne 65°56 osha teh ¢ 67°42 
PO CAMSTRID on 9) niin Ps relies 1 oe ie Baits AD wise 33°9 34°44 ..... 32°58 
Bromide Potassium. ...1..... PIS) 2 eas 1000... 6 100°00 ..... 100°00 — 


The crystals contain water lodged mechanically between their plates, 
but no combined water (water of crystallization). 
_ Purity.—The purity and goodness of this salt may be known by the 
following characters :—The form of the crystals, their freedom from colour, 


4 


ae 
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and their neutrality with respect to litmus ‘and turmeric. A solution of 
this salt should give no precipitate with chloride of barium, shewing the 
absence of carbonates and sulphates. The method employed by Rose 
(Journ. de Pharm. t. 23, p. 489) for detecting minute quantities of the 
chlorides in bromides, is the following :—If pure bromide of potassium 
mixed with excess of bichromate of potash be distilled with concentrated 
sulphuric acid in a tubulated retort, to which is adapted a receiver con- 
taining excess of solution of caustic ammonia, pure brome distils over, and 
the ammoniacal liquor remains perfectly colourless. But if the bromide 
contained a chloride, both brome and the chromate of chloride of 
chromium distil over, and the ammoniacal liquor becomes yellow: 
chromic acid may be detected in the solution by the usual tests. 

PuystoLoeicaL Errrecrs.—(a.) On vegetables—The effects on plants 
have not been ascertained. | 

(6.) On animals.—Thirteen grains of bromide of potassium dissolved in 
water, and injected into the jugular vein of a dog, coagulated the blood, 
caused convulsions and death in a few minutes (Barthez, Journ. de Chim. 
Méd. t. 5™°. p. 214). The same experimenter introduced a drachm of 
the salt into the stomach of a dog without any ill effects, save vomiting, | 
But two drachms, and even a drachm and a half, killed dogs in three 
days, when retained in the stomach by a ligature of the gullet, with 
marks of inflammation in the gastro-intestinal membrane. Maillet (Journ. 
de Chim. Méd. t. 3, 2°. Serie, p. 225) gave two ounces to a dog without 
any ill effect ; and he observes, that according to the principle, that the 
dose of a saline substance for the horse should be eight times that for the 
dog, a pound of bromide of potassium would have no ill effect on 
horses. 7 

(c.) On man.—The effects of bromide of potassium on man require 
further investigation. They appear to be analogous to those of iodide of 
potassium. Dr. Williams (Elements of Medicine, vol.i. p. 338) gave five 
grains of this salt three times daily for fourteen months, without any 
injurious effect. 

In most cases it acts as a diuretic. In irritable conditions of the ali- 
mentary tube it is apt to occasion diarrhoea. Three cases are mentioned by 
Dr. Williams, in which, on account of this state of the bowels, more than 
four or five grains could not be exhibited at a time, and even then it was 
occasionally necessary to give opium. Under the continued use of it, 
enlargements of the spleen and liver, and swellings of the lymphatic 

glands, have disappeared ; so that it appears to agree with lodine, mer- 
cury, and the alkalies, in exercising that kind of influence over the nutri- 
tion of the body which has been designated by the terms resolvent, 
alterative, and deobstruent. Dr. Williams thinks that it possesses 
ee sual, if not specific, powers in the cure of diseases of the spleen.” 

Usxs.—In 1828, Pourche (Journ. de Chim, Méd. tom. iv. p. 594) em- 
ployed this salt with benefit in the treatment of bronchocele and scrofala: 
it was taken internally, and applied externally in the form of ointment. 
In 1886 it was introduced into the London Pharmacopeeia, in conse- 

quence of the great success obtained from the use of it in a case of 
enlarged spleen, under the care of Dr. Williams (op. cit.) In this, and 

in three other successful cases of the same disease, it was used internally 
only. Dr. Williams also gave it with success in a case of ascites. Ma- 
gendie (Yormulaire, 8"*, ed. 1835) employs it as an anti-scrofulous remedy, 

WeecM. firds Hat Ve Usrorrides wer tr Broth Germs Poviness Corrfhle, 

atcle. Y Ve palate trharyngn ; allo we temaitall, power 7 AM eens 

hit f Yn, FOrere bar org ard, | | 
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as an emmenagogue, and against hypertrophy of the ventricles. Pnrieger 
(quoted by Dierbach, die neuesten Entdeck. in d. Mat. Med. 1837) applied 
it externally in the form of ointment in tinea capitis. 

ADMINISTRATION.—It is exhibited in the form of pill or solution in 
doses of from four to ten grains three times a day. An ointment of 
this salt is made by mixing an ounce of lard with from a scruple to two 
drachms of the bromide. To this some persons add free brome. 

AnTIDOTES.—In a case of poisoning by this salt the treatment will be 
the same as for iodide of potassium. 


Potas' sit Sulphure'tum.—Sul'phuret of Potas' sium. 


_Hlstory.—Geber (Invention of Verity, ch. vi.) was acquainted with 
the solubility of sulphur in an alkaline solution ; but Albertus Magnus 
taught the method of procuring sulphuret of potassium by fusion. ‘The 
preparation kept in the shops is a mixture of the sulphuret of potassium 
and sulphate of potash, and was formerly called sulphuret of potash, or 
liver of sulphur. 

PREPARATION.—It is ordered to be prepared by rubbing one ounce of 
sulphur with four ounces of carbonate of potash, and heating them in a 
covered crucible until they have united. 

In this process the water and carbonic acid of the carbonate of potash 
are expelled. The oxygen and potassium of a portion of the potash 
unite with separate portions of sulphur to form sulphuric acid and a 
sulphuret of potassium respectively. The sulphuric acid combines with 
‘some undecomposed potash to form sulphate of potash. Supposing 
the carbonate of potash to be anhydrous, and the sulphuret of potassium 
to consist of one equivalent of each of its constituents, the following 
diagram will explain the changes :— 


REAGENTS: RESULTS. 


4 eq. Carb®. Acid... 88 - 4 eq. Carb. Acid 88 
se A ie leq. Potash ..... 48 - leq.Sulph®.Pot®. 88 


Potash te 280 3 eq-Oxyg. 24 re CGe Sulph’. A'.40- 


3eq.Pot®.148'4 3eq.Pot™.120 —< 


leq.Sulphur..... 16° ren. ‘ 
4 eq. Sulphur 64 a eq. Sulphur 48 -‘Jeq.Sulph*. Pot™. 168 


Berzelius (Traité de Chim. t. 2™°. p. 301) says that if 100 parts of 
common anhydrous carbonate of potash be heated with 58°22 of sulphur, 
the products are tersulphuret of potassium and sulphate of potash. If 
less than this quantity of sulphur be employed, a portion of carbonate 
remains undecomposed. 

PrRopertIEs.—When fresh prepared, it has a liver-brown colour ; and 
hence its name hepar sulphuris. Its taste is acrid, bitter, and alkaline. 
If quite dry it is odorous, but when moistened it acquires the odour of 
hydrosulphuric acid. Exposed to the air, it undergoes decomposition, 
from the action of the aqueous vapour and oxygen. It becomes green 
and moist, and ultimately whitish. ‘This change depends on the absorp- 
tion of oxygen, in consequence of which part of the sulphur is deposited, | 
while a portion of the sulphuret of potassium is converted into hypo- 
sulphite, afterwards into sulphite, and ultimately into sulphate of potash. 
Sulphuret of potassium is soluble in water. 3 

CHaracTeristics.—- Hydrochloric acid causes the evolution of hydro- 
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sulphuric acid gas and the precipitation of sulphur; the solution of 
the sulphuret in water produces a reddish or black precipitate with a 
solution of lead. ‘That it contains potassium may be determined thus :— 
Add excess of hydrochloric acid to a solution of it; boil, and filter. 
' The before-mentioned tests for potash may be then applied. 

Composition.—According to Berzelius this preparation consists of 
tersulphuret of potassium, sulphate of potash, and carbonate of potash. 

_ PuysrotocicaL Errects. (a.) On plants——There can be no doubt 
but that this compound is a powerful poison to plants, though I am not 
acquainted with any experiments made with it. ; 

(6.) On animals generally.—From the experiments @f Orfila (Toxicol. 
Générale) on dogs, sulphuret of potassium appears to be a powerful nar- 
cotico-acrid poison. Six drachms and a half, dissolved in water, and 
introduced into the stomach, caused convulsions and death in seven 
minutes. 

(c.) On man.—In small doses (as from four to ten grains) it acts as a 
general stimulant, increasing the frequency of the pulse, augmenting the 
heat of the body, promoting the different secretions, more especially those 
of the mucous membranes, and sometimes exciting local irritation, marked 
by pain, vomiting, and purging. By continued use it acts as a resolvent 
or alterative, and on this account is employed in certain forms of inflam- 
mation. 

In large doses it is an energetic narcotico-acrid poison. In two 
instances it proved fatal in fifteen minutes: the symptoms were, acrid 
taste, slight vomiting, mortal faintness, and convulsions, with an impor- 
tant chemical sign, the tainting of the air of the chamber with the odour 
of hydrosulphuric acid (Christison, p. 228). 

Its local action is that of a powerful irritant: hence the acrid taste, 
burning pain, and constriction in the throat, gullet, and stomach, with 
vomiting and purging. But the nervous system also becomes affected, 
as is proved by the faintness, the almost imperceptible pulse, the con- 
vulsions, and (in some cases) sopor. ‘hese symptoms are analogous to 
those caused by the hydrosulphuric acid ; which, in fact, is copiously 
developed in the stomach. ; dies 

Usrs.—Internally it has been administered in very obstinate skin dis- 
eases, such as lepra and psoriasis, which have resisted all the ordinary 
means of cure. It has also been employed as a resolvent in inflamma- 
tions attended with lymphatic exudation, as croup, and in glandular 
enlargements. In chronic rheumatism, gout, hooping-cough, and various 
other diseases, against which it was formerly employed, it is now rarely 
if ever administered. It ought not to be given as an antidote for metallic 
poisoning, since it is itself a powerful poison. 

Externally it is applied in the form of lotions, baths, or ointment. In 
chronic skin diseases, such as eczema, scabies, lepra, &c. it is employed 
as a bath, in the proportion of four ounces to thirty gallons of water. 
These baths are said to be particularly useful in the treatment of scabies 
in children, but twenty at least are requisite to effect a cure. (Rayer, 
Treatise on Diseases of the Skin, p. 346.) Lotions are sometimes made 
for local cutaneous affections, containing a larger quantity of the sulphuret 
(as an ounce to two quarts of water). na 
ADMINISTRATION.—Internally it may be administered in the dose of 
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three or four grains gradually increased. It may be given either in solu- 
tion or in the form of pill made with soap. For external use it is 
employed in solution in water, as already described, or in the form of 
ointment, composed of half a drachm of the sulphuret to an ounce of lard. 

Antrpores.—lIn the event of poisoning by this substance the antidote 
is a solution of chloride of soda or of chloride of lime. 


Potas' se Bisul'phas—Bisul'phate of Pot'ash. 


History AND SyNonyMES.—The mode of preparing this salt was 
taught by Lowitz and Link at the latter end of the last century. The salt 
has had various names, such as swpersulphate of potash, sal enixum, acid 
vitriolated tartar, and sal auri philosophicum. 

PREPARATION.—It is ordered to be prepared by dissolving two pounds 
of the salt left after the distillation of nitric acid in four pints of boilmg 
water, then adding one pound of sulphuric acid to it, boiling down the 
mixture, and setting aside to crystallize. It is also a product of various 
other manufactures. 

PRopERTIES.—It is crystallizable, the primary form of the crystal being 
either a right rhombic prism, or the right rhombic octahedron. It has a 
very acid taste, and reacts strongly as an acid on vegetable colours, and 
decomposes the carbonates with effervescence. It is soluble in about 
twice its weight of water at 60°. By a red heat it evolves sulphuric acid; 
and is converted into the neutral sulphate of potash. ! 

ComposiT1on.—It consists of— 


Eq. Eq. Wt. Per Cent. Geiger. 
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CHARACTERISTICS.—The presence of sulphuric acid may be recognized 
by the chloride of barium ; while the potash may be detected by the 
characters already mentioned for this substance. From the neutral sul- 
phate of potash it is distinguished by its acid taste, its action on litmus 
and the alkaline carbonates, and by its greater solubility. *, 

PuystoLocicaL Errects AND Usss.—lIt is rarely used as a medicine. 
It possesses the combined properties of sulphuric acid and sulphate of 
potash. The excess of acid renders its local operation that of an astrin-— 
gent. When swallowed, it operates as a mild purgative, and may be 
employed in the same cases as the sulphate, over which it has the advan- 
tage of greater solubility. Conjoined with rhubarb it covers the bitter 
taste of the latter without injuring its medicinal properties. Dr. Barker 
(Observations on the Dublin Pharmacopeia, p. 138) says it may be used to 
form a cheap effervescing purgative salt, as follows :—73 erains of bisul- 
phate of potash and 72 grains of crystallized carbonate of soda, to be 
separately dissolved in two ounces of water, and taken in a state of 
effervescence. . 

ADMINISTRATION.—The dose of it is from gr. x. to 3ij. properly 
diluted. . . oe 
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Potas'se Sul ‘phas.—Sul'phate of Pot'ash. 


History anp SynonyMes.—The mode of preparing this salt was taught 
by Oswald Croll in 1643. It has been known by various appellations, 
such as specificum purgans Paracelsi, Arcanum duplicatum, vitriolated 
kati, vitriolated tartar, sal polychrest (literally signifying salt of many uses 
or virtues), sal de duobus, &c. 

Natura History.—Sulphate of potash is found in both kingdoms of 
nature. 

(a.) In the inorganized kingdom.—It has -been met with in small quan- 
tities in some mineral waters of Saxony and Bohemia, in native alum, 
in alum-stone, and in a mineral called polyhaliée, in which Stromeyer 
found no less than 27°6 per cent. of the sulphate of potash. 

(o.) In the organized kingdom.—It has been found in the root of Poly- 
gala Senega, Winter’s bark, the bulb of garlic, myirh, opium, &c. The 
. blood and urine of man also contain it. 

PREPARATION.—It is obtained from the residuum of the distillation of 
nitric acid, either by igniting it in a crucible to expel the excess of 
sulphuric acid, as directed in the Pharmacopweia, or by saturating it with 
carbonate of potash. 

PropertiEs.—It crystallizes in single or double six-sided pyramids, 
the primary form of which is the right rhombic prism. It is hard, 
inodorous, has a saline bitter taste, and is unchanged by exposure to the 
air. When heated it decrepitates. At 60° F. it requires sixteen times 
its weight of water to dissolve it: it is insoluble in alcohol. It is decom- 
posed by tartaric acid, which forms with it crystals of bitartrate of potash. 

Composition.—The crystals contain no water of crystallization. They 
are thus composed :— 


Eq. Eq. Wt. Per Cent. Wenzel. 
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CHARACTERISTICS.—I have already mentioned these, when describing 
the bisulphate. 

PuystoLocicaL Errects.—It acts as a very mild purgative, without 
occasioning any heat, pain, or other symptoms of irritation. Its opera- 
tion is, in fact, too mild for ordinary use. 

UskEs.—It is particularly serviceable as a laxative in disordered condi- 
tions of the alimentary canal, as diarrhoea and dyspepsia, in hepatic 
disorders, and in hemorrhoidal affections. It is best given in combina- 
tion with rhubarb. Thus, from five to ten grains of rhubarb, with from 
fifteen grains to two drachms of this salt, will be found to act mildly and 
efficiently in many cases of dyspepsia and diarrhcea. It is an excellent 
aperient for children. The objections to its employment are its slight 
solubility, and that when given in large doses to children it is apt to 
produce vomiting. It is useful, on account of its hardness, for triturating 
and dividing powders, as in the pulvis ipecacuanhe compositus. 

Dosr.—It is given in doses of from fifteen grains to four or five 


itachms, 


. 
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Potas'se Ni'tras—WNi'trate of Pot'ash. 


History.—At what time this salt became known is difficult now to 
determine. As it is found in various parts of the East, on the surface of 
the earth, it appears probable that it must have been known at a very 
early period. Furthermore, if the Chinese and Hindoos were acquainted 
with the art of making gunpowder and fireworks at a very early period 
of history, they must have employed, and, therefore, been acquainted with, 
nitre. Geber, (Invention of Verity) however, is the first who distinctly 
mentions it. But the terms nefer of the Old Testament (Prov. ch. xxv. 20 ; 
Jer. ch. ii. 22), translated nitre,—virpor of Herodotus (Euterpe, Ixxxvii.) 
and Theophrastus (De Igne)—and nitrum, of Pliny (Hist. Nat. xxx. 1.); 
appear to have been applied either partially or exclusively to natron (ses-— 
qui-carbonate of soda.) (See Beckman’s History of Inventions and Dis, 
coveries, vol. iv.) The word saltpetre, usually applied to nitre, is evidently 
derived from sal petre, literally signifying rock salt. 

Narurat History.—This salt occurs in both kingdoms of nature. 

(a.) In the inorganized kingdom.—In the East Indies, Egypt, Persia, 
Spain, and other parts of the world, large quantities of nitre are found in 
the soil. It would appear to be formed below, and to be brought to the 
surface of the soil by efflorescence. Some have thought that the nitric 
acid of the salt was formed by the union of the nitrogen and oxygen of 
the atmosphere, while others have supposed the presence of animal mat- 
ters necessary to yield, by their decomposition, nitrogen. In some 
instances the latter opinion is probably correct: but it does not invariably 
hold good, for in a nitre cave at Ceylon, Dr. Davy (Account of the Inte- 
rior of Ceylon) found nitre without any animal matter. The potash of 
the nitrate is in most cases easily accounted for, being found in some of 
the constituents of the soil, namely, feldspar and mica. 

(b.) In the organized kingdom. This salt has been found in various 
plants, as in the roots of Cissampelos Pareira, Geum urbanum, &c. (De- 
candolle, Phys. Végét. p. 387.) 

PREPARATION.—The nitrate of potash consumed in this country is 
imported from India, where it 1s obtained from natural sources. In some 
parts of Europe it 1s procured artificially. 

1. From natural sources.—The district of Tirhit, in Bengal, is more 
productive of nitre than any other place in India. It is most abundant 
in those parts containing a redundancy of carbonate of lime. An average 
sample of the soil analyzed by Mr. Stevenson (Journ. of the Asiatic 
Society of Bengal, vol. ii. p. 23) gave the following composition : 


Matter insoluble in three Mineral Acids .. Silex. ..--++- 50:0 
Matter soluble in ditto .. ...- ++ ees Carbonate of Lime . 44°3 
Sulphate of Soda. . 2°7 

4 Muriate of ditto .. 1°4 

Matter soluble in Water ....-+-22 ees iiecictd ames 0°9 
Nitrate of Potash. . 0°7 


: 100°0 
“nthe month of November the deonahs, or native manufacturers of 
saltpetre, commence their operations, by scraping off the surface from old 
mud heaps, mud buildings, waste erounds, &c. where the saltpetre has 
developed itself in a thin white efflorescence, resembling frost rmd. This 
saline earth being collected at the factories, the operator first subjects it 
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to the process of solution and filtration. This is effected by a large mud 
filter, lined on the inside with stiff clay.” It has a false bottom of 
bamboo, covered with close wrought grass mats, on which are placed 
vegetable ashes. Upon these the nitrous earth is laid. Water is then 
added to dissolve the saline matters of the earth, and the solution thus 
obtained, filtering through the mats, drops into the empty space between 
the real and false bottom, and is conveyed away into an earthen receiver, 
In its passage through the wood-ashes the carbonate of potash contained 
in the latter re-acts on the nitrate of lime of the solution, and produces 
nitrate of potash and carbonate of lime. The solution is afterwards 
evaporated in earthen pots, filtered, and put aside to crystallize. The 
impure nitre thus procured is termed dhouah: it contains from 45 to 70 
per cent. of pure nitrate of potash. It is re-dissolved and crystallized by 
the native merchants, who supply the Calcutta bazaars, and when thus 
purified is called by the natives kalmee, (See Stevenson, op. cit.; also 
India Jour. of Med. and Phys. Science, new series, vol. i. p, 10, 1836.) 

Saltpetre is imported into this country principally from Calcutta, but 
some comes from Madras. It is brought over in cloth bags which contain 
from 150 to 175 Ibs. each. Its quality varies considerably. It is always 
more or less impure: but the common varieties, which have a dirty 
yellowish appearance, are termed rough or crude saltpetre, while the purer 
and cleaner looking kinds are called Hast India refined. The loss which 
it suffers in refining, or in other words the impurities which it contains, 
are technically designated refraction. This varies greatly in different 
samples, but is usually between 5 and 15 per cent, (For the methods of 
determining it, consult Dumas, Traité de Chimie, t. 2™°. p. 762; and 
Brande’s Manual of Chemistry, 4th ed. p. 549.) 3 

Nitre is purified by repeated crystallization. When it has been dis- 
solved and crystallized once only it is called singly refined nitre: when 
twice, doubly refined. Its purity may be ascertained by testing it with 
nitrate of silver, chloride of barium, and oxalate of ammonia. The 
first detects the chlorides, the second the sulphates, and the third the 
calcareous salts. ° 

2. From artificial sources.—The artificial preparation of nitre is prac- 
tised in several parts of Europe. The establishments in which it is 

Pearried on are called artificial Nitricres. The mode adopted varies, 
however, in different places. 

At Appenzel, a canton of Switzerland, nitre is formed from the urine 
of animals. A hole is dug near to stables, and in this is put a sandy 
kind of earth, which is kept moistened with the water running from the 
stables. In two or three years this earth yields nitre, 

In Sweden, where each landed proprietor is compelled to. furnish a 
certain quantity of nitre, it is prepared as follows :—Decomposing animal 
and vegetable matters, mixed with cinders, lime, or mazl, are placed in 
heaps (called nitre beds) under cover, the mass being occasionally moyed, 
or holes made in it, so that they are exposed to the air. From time to 
time they are watered with urine (a liquid containing more nitrogen than 
any other animal substance.) At the end of two or three years the nitro- 
gen has combined with oxygen, and this with bases to form nitrates. By 
lixiviation the salts may be separated, and any nitrate of lime present 

thay be converted into nitrate of potash by adding wood-ashes, which 
-€ontain carbonate of potash. 
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In Prussia nitre-walls are employed instead of nitre-beds. These 
have two advantages,—they economize land, and they expose a large sur- 
face to the air, (Dumas, op. cit.) 

Properties.—Nitrate of potash usually crystallizes in six-sided 
prisms with diédral summits. Its primitive form is the right rhombic 
prism, and, therefore, it has two axes of double refraction along which a 
ray of light is not split into two. 


Double system of rings seen by looking through a slice of nitre (cut perpendicularly to 
the axis of the crystal) placed between two plates of tourmaline (cut parallel 
to the axis of the crystal). 

Fig. 52. * Fie. 53. 
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Fig. 52 is seen when the plane of the axis of nitre is parallel or perpendicular to the 


plane of polarization.—Fig. 53 is seen when the nitre is turned 45°. 


When pure the crystals are transparent and colourless, have a sharp cool- 
ing taste, and undergo no change by exposure to the air. When heated, 
‘nitrate of potash fuses, and when cast in moulds forms the nitrum tabula- 
tum, or sal prunelle of the shops. Ata strong red heat it is decomposed, — 
with the evolution of oxygen and the formation of hyponitrite of potash, 
which when rubbed to powder and mixed with sulphuric acid emits red 
fumes (composed of nitrous acid and binoxide of nitrogen.) One hundred 
parts of water at 32° dissolve 13°32 parts of this salt, but at 77° they 
dissolve 38 parts. During the solution cold is generated. In pure alcohol — 
nitre is insoluble. 
Composition.—Nitrate of potash has the following composition :— 


Eq. Eq.Wt. Per Cent. Wollaston. Eq. Eq.Wt.PerCent. 
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The crystals contain : nterstitial water, but no water chemically combined. 
CHARACTERISTICS.— This salt is known to be a nitrate by the charac-, 
ters already detailed (p. 160) for this class of salts. That its base is 
potash is shewn by the tests before mentioned (p. 274) for this substance. 
PuysiotocicaL Errects. (@.) On vegetables.—Nitrate of potash dis- 
solved in 300 times its weight of water promotes vegetation : but a solu- 
tion containing =, part of nitre is injurious to the growth of plants (Davy, 
Agricult, Chemisiry). | . 
(b.) On animals generally.—Orfila (Toxicol. Gén.) found that introduced 
into the stomach of dogs “t acts as an itritant poison, and is capable of 
producing death, when it 1s not vomited, in doses of two or three drachms. 
Its operation is that of a narcotico-acrid poison. When applied to the 
cellular tissue it produces, according to this experimentalist, local effects 


only, and does not become absorbed. But Devergie (Méd. Leg.) states 


bes 
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on the authority of J. EK. M. Smith, that half an ounce applied to the 

thigh killed a dog in thirty-six hours. Eight ounces dissolved in a pint 

of water, and swallowed, killed a horse in twenty-four hours with all the 

symptoms of violent intestinal irritation, (Moiroud, Pharm. Vétér.) Ve- 

terinarians use nitre as a diuretic and refrigerant in doses of from two to 
_. four drachms. 

(c.) On man.—In very large doses (such, for example, as one ounce or 
more) nitre has in several instances caused death ; but the effects of it 
are not uniform, since, in other cases, this quantity has not appeared to 
have any very remarkable or obvious effect. For example, Dr. Christison 
knew an instance in which one ounce was taken without occasioning any 
other unpleasant symptom than vomiting; and it was retained on the 
stomach for above a quarter of an hour. In those cases where violent 
effects followed the ingestion of it, the symptoms were twofold: on the 
one hand, those indicating inflammation of the alimentary canal (such as 
pain, vomiting, and purging ;) on the other hand, an affection of the ner- 
vous system (marked by giddiness, convulsions, failure of pulse, tendency 
to fainting, dilated pupil, insensibility, and palsy.) It is probable that 
the operation of nitre is influenced by the quantity of aqueous liquid in 
which the salt was dissolved, and that the more we dilute,‘the less power- 
fully does it act as a poison. In no other way can we reconcile the dis- 
crepant statements in regard to the effects produced by an ounce of nitre. 
: If nitre (or any other neutral alkaline salt) be mixed with dark-coloured 
ae blood out of the body, it communicates to it a florid or arterial 

ue. “Now as this salt, when taken into the stomach becomes absorbed, 
it is not unreasonable to suppose that while mixed with the circulating 
blood it might have an analogous effect. Dr. Stevens (Observations on 
the Blood, p. 298) asserts, that in the last stage of fever, when the blood 
is black, it has this effect. Moreover, he tells us (p. 154) that in a case 
which occurred in America, where a person swallowed an ounce of nitre, 
by mistake, in place of Glauber’s salts, the blood when drawn from a 


vein was completely florid, and remained as fluid as if the nitre had been. ~ fe 


added to it out of the body. (For some remarks on the effects of nitre 
on the blood, by Mr. Carlyon, see Med. Gaz. vol. viii. p. 626; and on 
nitre as a therapeutic agent, by Dr. Hancock, see Lancet for 1831-2, 
» volil. p. 766.) — 

In moderate doses nitre acts as a refrigerant, diuretic, and Ateca thes 
Its refrigerant properties are best seen when the body is peeterna any 

hot, as in febrile disorders. Mr. Alexander (Hssays, pp. 105, et. seg.) in 
his trials with it, made on himself, experienced a sensation of chilliness 
after each dose, but he could not recognise by the thermometer any 
diminution of heat in the external parts of his body. He found in most 
of his experiments that it had a powerful influence over the vascular 
__ system, and surprisingly diminished, in a very short period of time, the 
number of pulsations. ‘Thus on several.occasions a drachm of this salt, 
within a few minutes, reduced the frequency of his pulse from 70 to 60 
beats. Sundelin (Heilmittell. Bd. i. S. 59) says nitre diminishes the 
orgasm and plasticity of the blood perhaps by a chemical action on the 
_ eruor and fibrin. Diuresis is another, and very generally observed 
| tle As the nitre can be detected in the urine, its operation as a 
. diuretic depends perhaps on the local stimulus which is communicated to 
i in _ the renal vessels while the nitre is passing Hough them. Like most of the 


a 
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neutral salts of the alkalies, the continued use of it promotes alvine 
evacuations. Full doses frequently produce pain in the stomach. As a 
diaphoretic it is usually given in combination with efftetic tartar. ‘ 

Usrs.—It follows from what has been now stated im regard to the 
physiological effects of nitre, that this substance is indicated when we 
wish to diminish preternatural heat, and to reduce the force and frequency™ ~ 
of the pulse, as in febrile disorders, inflammatory affections (except 
‘perhaps those of the stomach, bowels, kidneys, and bladder), and heemor- 
rhages (especially hemoptysis.) In continued fever it is frequently 
given in combination with emetic tartar, and sometimes also with 
calomel. It is not often used as a diuretic, because its activity in this 
respect is not very great, but it is adapted for those cases which are 
accompanied with arterial excitement. In sore throat it is mixed with 
white sugar and gradually swallowed. A mixture of nitre and powdered 
‘gum has long been a favourite remedy for diminishing the scalding of 
gonorrhea. Nitre is rarely employed as an external agent, except as a 
means of producing cold. Thus five ounces of nitrate of potash, with 
five ounces of muriate ammonia, dissolved in sixteen ounces of water, 
will reduce the temperature 40° F.; thatis, from 50° to 10°, according to 
Mr. Walker. Hence, therefore, we sometimes employ this mixture, 
placed in a bladder, as an external application (see p. 133.) 

On the belief that fever, cholera, and other malignant diseases, were 
produced by a deranged state of the blood, and that this derangement 
‘depended on, or consisted in, a diminution or entire loss of the saline 
parts of the blood, Dr. Stevens employed nitre, chloride of sodium, and 
other alkaline salts, in the treatment of these diseases (see his Odserva- 
tions, pp. 296, 298, &c.) Nitre in large doses has been employed in the 
treatment of scurvy, and with considerable success, accordmg to the 
‘statement of Mr. Cameron (Medico-Chirur. Review, March 1830, p. 483.) 

ADMINISTRATION.—It may be given in doses of from ten grains to half 
‘a drachm in the form of powder mixed with sugar, or in solution. If 
administered as a refrigerant, it should be dissolved in water and imme- 
diately swallowed, in order that the coldness of the solution may assist 
the action of the salt. If employed as a diuretic, we ought to give liquids 
plentifully, and keep the skin cool. 

-AntipoTe.—No. chemical antidote is known for this salt. In case of ~ 
poisoning, therefore, we should remove the poison from the stomach as 
speedily as possible, and administer tepid emollient drinks. Opiates 
perhaps may be advantageously administered. ‘The inflammatory symp- 
toms are to be combated by the usual antiphlogistic measures. : 


Potas'se Chlo'ras.—Chlo'rate of Pot'ash. 


History.—Chlorate of potash (also called oxymuriate or hyperoxymu- — 
viate of potash) was first procured by Mr. Higgins, who seems to have 
confounded it with nitrate of potash. In 1786 it was distinguished by 
Berthollet. . 

PREPARATION.—It is prepared by passing chlorine gas slowly through 
a cold solution of carbonate of potash placed in a Woulfe’s bottle. The 
jiquid is allowed to stand for twenty-four hours in a cool place, and is 
then found to have deposited crystals of chlorate of potash. These are © 
to be drained, washed with cold water, dissolved in hot water, and re- 
erystallized. | 
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-. When chlorine gas comes in contact with a solution of carbonate of 
potash, three salts are formed: chloride of potassium, hypochlorite of 
potash, and bicarbonate of potash. 


REAGENTS. PRODUCTS. 


2 eq. Carbonate Potash .... Saale ALN DEE TIE TEI eq. Bicarb'*. Potash 184 
2eq.Carb®.A%. 44 


Bo cq.care. edn. testes 40. ee 
Potash 140 , eq. Oxygen. 8-------=> leq. Hypochlors A444} leq. Hypochl'*. Poth. 92 


1 eq. Potassium 40—< 
‘2.eq. Chlo- (1 eq.Chlorine 367 Woes: 

rine. . 72 l1eq.Chlorine 36 leq. Chlor®*. Potas™. 76 
In proportion as the quantity of chlorine increases, the bicarbonate be- 
comes decomposed : carbonic acid is evolved, and a further quantity of 
hypochlorite of potash and chloride of potassium is produced. 

When the solution is strongly charged with hypochlorite, the action 
of the chlorine on the potash is somewhat changed: it abstracts the 
potassium from the potash, and thereby forms chloride of potassium, 
while the oxygen thus set free combines with some hypochlorite of 


potash, and thereby converts it into the chlorate, the greater part of which 
crystallizes. 


REAGENTS. PRODUCTS. 

4eq. Chlorine ..... 3 oe wee 144 PAG: 7 raat eq. Chloride Potassium 304 
s4-eq. Potassium. . 160 

ilies Greate hs 04.eq. Oxygen... 32 

J eq. Hypochlorite Potash ...... | aida etiam Se eq. Chlorate Potash. . 124 


‘The residual liquor contains a little chlorate, and a considerable quantity 
sof hypochlorite of potash and chloride of potassium (Souberain, Phar- 
macie, t. 2™°. p. 430.) 

ProperTies.—Chlorate of potash crystallizes in nearly rhomboidal 
plates, the primary form of which is an oblique rhombic prism. Its taste 
is cool, and somewhat similar to nitre. When rubbed in the dark it 
becomes luminous. 100 parts of water at 32° F. dissolve 3°5 parts of | 
chlorate: at 59° F. 6 parts: at 120° F. 19 parts. 

_. CHaRACTERISTICS.—This salt is known to be a chlorate by the follow- 

ing characters :—When heated, it fuses, gives out oxygen, and is con- 
‘verted into chloride of potassium: when thrown on a red-hot coal, it 
deflagrates—a property, however, common to several other salts. Sul- 
‘phuric acid gives it an orange red colour, evolves the chlorous acid 
(peroxide of chlorine), known by its yellow colour, and great explosive 
power when heated. Rubbed with sulphur or phosphorus it explodes 
‘violently. Mixed with hydrochloric acid and then with water, it forms a: 
bleaching liquid. The base of the salt is known by the tests for potash, 


_ valready mentioned. 
CompositTion.—It is an anhydrous salt. 
Eq. Eq. Wt. Per Cent. Berzelius. 
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Impurtry.—Chloride. of potassium is the usual impurity. This may 
be detected by a solution of nitrate of silver producing the white chloride 
of silver. The pure chlorate potash produces no obvious change in 
nitrate of silver. 
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PuystotoaicaL Errects. (a.) On animals generally.—In one series of 
experiments, Dr. O'Shaughnessy (Lancet for 1831-2, vol. i. p. 369,) 
injected from 10 to 60 grains of chlorate of potash, dissolved in three 
ounces of tepid water, into the cervical vein of a dog: no ill effect was 
observed : the pulse rose in fulness and frequency, the urime was found in 
a short time to contain traces of the salt, and the blood of the tracheal . 
veins had a fine scarlet colour. In another series of experiments the 
animal was stupified by hydrocyanic acid or hydrosulphuric acid gas: 
the brachial vein was opened, and a few drops of excessively dark blood 
could with difficulty be procured. Half a drachm of the chlorate dis- 
solved in water of the temperature of the blood was injected slowly mto 
the jugular vein: the pulsation of the heart almost immediately began to 
return, and in the course of eight minutes scarlet blood issued from the 
divided brachial veins. In twenty minutes the animal was nearly reco- 
vered, and passed urine copiously, which was found to contain the 
chlorate. 

(6.) On man.—The action of this salt on man requires further investi- 
gation. It appears to be refrigerant and diuretic, analogous to that of 
nitrate of potash. Wohler and Stehberger have recognized chlorate of 
potash in the urine of patients to whom it had been exhibited, so that it 
does not appear to undergo any chemical change in its passage through 
the system. This fact is fatal to the hypothesis of the chemico-physio- 
logists, who fancied that it gave oxygen to the system, and was, there- 
fore, well adapted for patients affected with scorbutic conditions, which 
were supposed to depend on a deficiency of this principle. Excessive 
doses of the chlorate, like those of the nitrate, would probably produce an 
affection of the nervous system; but I am not acquainted with any satis- 
factory case in proof. Duchateu (Merat and De Lens, Dict. Mat. Meéd.) 
says that eighteen grains taken at thrice caused convulsions and delirium ; 
but the observation is probably erroneous: for others have not expe- 
rienced these effects, in much larger doses. Dr. Stevens (On the Blood, 
- p. 155) says chlorate of potash gives a beautiful arterial colour to the 
venous blood, and reddens the gums much faster than mercury. 

_ Uses.—Chlorate of potash was originally employed as a medicine for 
supplying oxygen to the system, where a deficiency of that principle was 
supposed to exist. With this view it was successfully administered by 
Dr. Garnett (Duncan’s Annals of Medicine, 1797) in a case of chronic 
scorbutus. Dr. Ferriar also tried it in scurvy with success (Med. Hist. 
and Reflect. vol. iii. p. 250). It was subsequently applied in the vene- 
yeal disease and liver complaints as a substitute for mercurials, whose 
beneficial effects were thought to depend on the oxygen which they 
communicated to the system (see the reports of Mr. Cruikshank and. 
Dr.Wittman, in Dr. Rollo’s Cases of Diabetes Mellitus, 2d ed. pp. 504 and 
563: also Dr. Chisholm’s letter in the same work, Preface, p.x). It has 
also been tried in cases of general debility, on account of its supposed 
tonic effects, but failed in the hands of Dr. Ferriar (ap. cit.). Ina case of 
dropsy under the care of the latter gentleman it operated successfully as 
a diuretic. More recently, it has been used by Dr. Stevens (On the 
‘Blood, p. 296) and others, as a remedy for fever, cholera, and other 
malignant diseases, which, he supposed, depend on a deficiency of saline 
matters in the blood, but as it was usually employed in conjunction with 
chloride of sodium (see the article on this salt, further on) and carbonate 
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of soda, it is impossible to determine what share the chlorate had in pro- 
ducing the beneficial effects said to have been obtained by what is 
called the saline treatment of these diseases. “ 

It appears, then, that all the uses of this salt have been founded on 
certain views of chemical pathology, some of which are now considered 
untenable. It is very desirable, therefore, that some person, unbiassed 
by theoretical opinions, would carefully investigate its effects and uses, 
which I am inclined to think have been much overrated. 

ADMINISTRATION.—The usual dose of it is from ten or fifteen grains to 
half a drachm. Dr. Wittman, in one case, gave 160 grains daily, with a 
little hydrochloric acid immediately after it, to decompose it: the effects 
were hot skin, headache, quick, full, and hard pulse, white tongue, and 
augmentation of urine. 


Potas' se Car’bonas.—Car bonate of Pot'ash. 


History.—It is probable that the ancient. Greeks, Romans, and 
Egyptians, were acquainted with this salt. Pliny (Hist. Nad. lib. xiv. 
and xxviii.) describes some of the uses of wood-ashes, and mentions a 
lye of them (cineris lixivium). For a long period carbonate of potash 
was confounded with carbonate of soda. Geber (Invent. of Verity, ch. 1v.), 
in the eighth century, describes the method of procuring it by the com-_ 
bustion of tartar. It has been known by various names ; such as, salt of 
tartar, mild vegetable alkali, fixed nitre, and subcarbonate of potash. 

Narturat History.—Reuss (Gairdner, On Mineral Springs, p. 18) 
found carbonate of potash in the waters of the Wuissokow, and in the 
chalybeate of ‘T'wer. 

It is formed, during the combustion of inland plants, by the decompo- 
sition of the vegetable salts of potash (the acetate, the malate, and the 
oxalate, but principally the first). Hence it is procured in great abun- 
dance from wood-ashes. In some few cases it has been supposed to exist 
ready formed in plants, as in a fern referred to by Mr. Parkes (Chemical | 
Essays, vol. ii. p. 17), the expressed juice of which is employed by the 
poor weavers of Yorkshire, in the cleansing of cloth at the fulling mills. 

PREPARATION.—It is principally obtained from wood-ashes (cineres 
vegetabilium, seu cineres e lignis combustis). These are procured by 
burning wood piled in heaps on the eround, sheltered from the wind, or in 
pits.—[For an account of the proportion and composition of wood-ashes, 
see Berthier, Traité des Essais, t. 1". p. 259).] ‘The soluble constituents 
of the ashes are, carbonate, sulphate, phosphate, and silicate of potash, 
and chlorides of potassium and sodium. ‘The insoluble constituents 
are, carbonate and subphosphate of lime, alumina, silica, the oxides of 
iron and manganese, and a dark carbonaceous matter. In America the 
ashes are lixiviated in barrels with lime, and the solution evaporated in 
large iron pots or kettles, until the mass has become of a black colour, 
and of. the consistence of brown sugar. In this state it is called by the 
American manufacturers black salts (cineres clavellati crudi). The dark 
colour is said by Dumas to be owing to ulmate of potash. 

-To convert this substance into the pot-ash of commerce (cineres clavel- 
lati calcinati), it is heated for several hours, until the fusion is complete, 
and the liquid becomes quiescent. It is then transferred by large iron 
ladles into iron pots, where it congeals in cakes. These are broken up, 
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packed in tight barrels, and constitute the pot-ashes of commerce. Its 
colour varies somewhat, but it is usually reddish, in consequence of the 
presence of sesquioxide of iron. : 

To make the substance called pearl-ash (potassa impura, Ph. L.) 
the mass called black salts, instead of being fused, is transferred from the 
kettles to a large oven-shaped furnace, so constructed that the flame is 
made to play over the alkaline mass, which in the meantime is stirred by 
means of an ironrod. The ignition is in this way continued until the 
combustible impurities are burnt out, and the mass, from being black, 
becomes dirty bluish white : this is pearl-ash (United States Dispensatory), 
The colouring matter is probably manganesiate of potash. 

The following table shows the composition of various kinds of pot-ash 
and pearl-ash, according to Vauquelin (Ann. de Chim. xl. 273):— 


: Chloride , 
Caustic | Sulphate Carbonic 
Kinds of Potash. | Hydrate} of of {Insoluble 4 cid and 


Potas- | residue. 
of Potash.| Potash. ean Water. 


American Potash. . 857 154 20 2 119 


Russian Potash. . . 772 65 5 56 254 
American Pearlash . 754 80 4 6 308 
Potash of Tréves. . 720 165 44 24 199 
Dantzic Potash... 603 152 14 79 304 
Potash of Vosges. . 444 148 510 34 16 


In this table it will be observed, that the American pot-ash contains 
the largest quantity of caustic potash: this arises, probably, from the 
use of lime in its manufacture. Moreover, pearl-ash contains more car- 
bonate of potash than pot-ash: this must arise from the absorption of 
carbonic acid during its preparation.—[For the mode of estimating the 
quantity of alkali present, see Mr. Faraday’s Chemical Manipulation, art. 
Alkalimetry.| The pot-ash and pearl-ash employed in this country are 
principally imported from the British North American colonies, from 
Russia, and from the United States of America. 

In the Pharmacopeeia carbonate of potash is directed to be prepared as 
follows :—Dissolve two pounds of impure carbonate of potash (pearl-ash) 
in a pint and ahalf of water, and strain ; then pour it off into a proper 
vessel, and evaporate the water, that the liquor may thicken; then stir it 
constantly with a spatula until the salt concretes. In this process the 
earthy impurities insoluble in water are got rid of. ‘The same authority 
also states, that a purer carbonate may be prepared by heating the crys- 
tals of the bicarbonate to redness. 

The high price of pearl-ash has occasionally led to the manufacture of 
carbonate of potash from sal enizum (bisulphate of potash), by heating it 
in a reverberatory furnace with charcoal. This yields sulphuret of potas- 
sium, in consequence of the carbon deoxidizing the bisulphate. By 
roasting, the sulphuret is decomposed, and converted into the carbonate 
of potash; the sulphur being dissipated, and the potassium combining _ 
with oxygen and carbonic acid. 

Proprrtizs.—Carbonate of potash (the salt of tartar of the shops) is 
usually kept in a granular condition, on account of the difficulty of crys- 
tallizing it. It is white, inodorous, and strongly alkaline to the taste. It 
reacts powerfully as an alkali on turmeric or infusion of red-cabbage. It 
is fusible at a red heat; has a strong affinity for water, so that by expo- 
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Sure to the air it attracts water, and becomes liquid, forming the oleuwm 
tartart per deliquium. It is insoluble in alcohol, but is very soluble in 
water; and in the Pharmacopeeia is an officinal solution, called liquor 
potasse carbonatis, composed of twenty ounces of the salt dissolved in 
a pint of distilled water. The solution is colourless, inodorous, and has a 
sp. gr. of 1°473. 

Pure carbonate of potash may be prepared by the combustion of ‘bitar- 
trate of potash and nitre (forming what is called white flux), lixiviating, 
concentrating by evaporation, and crystallizing. The primary form of the 
crystal is a rhombic octahedron. Pa 

CHARACTERISTICS.—It is known to be a carbonate by its effervescing 
with the strong acids, and by a solution of it causing a white precipitate 
(soluble in acetic acid) with lime water or with chloride of barium. That 
it is a potash salt is determined by the tests for potash already mentioned. 
From the bicarbonate of potash it is distinguished by its causing a brick- 
red precipitate with a solution of bichloride of mercury, the precipitate 
being percarbonate of mercury. Sulphate of magnesia produces a white 
precipitate with the carbonate of potash, and not with the bicarbonate. 
This test, however, will not recognise the carbonate when mixed with 
a large quantity of bicarbonate. 

ComposiTion.—Mr. Phillips (Pharmacopeia) says, one hundred parts 
of the carbonate of potash of the shops loses about 16 parts of water 
when heated to redness. Hence supposing the carbonate to have been 
pure (which that of commerce never is) its composition would be as 
follows :— ) 


Kq. Eq. Wt. Per Cent. 
IPOCASDIR her ate Stato kad ol thet sce Dew AS te) Pe EG 
WarbonicgvAcides: tes: seeks 64> 1D apt Be i ALA ENE es Be etd Oe | 
PETA cate ee eet sca atatiars Te TS ieee oe 16°0 
Pure Granulated Carb. Potash . 1... . 83°35 .... 100°0 


The pure crystallized salt contains two equivalents of water of crystal- 
lization, and its equivalent weight, therefore, is 88. 

Impurtrizs.—The ordinary impurities in this salt are silicic acid, the 
chlorides, and sulphates. The first is detected by supersaturating with 
hydrochloric acid, evaporating, and igniting the residue: the silicic acid 
is insoluble in water. The other impurities are detected by supersatu- 
_ rating the salt with nitric acid: if the resulting solution give a white 
precipitate with nitrate of silver, the presence of “chloride is to be infer- 
red: if it produce a white precipitate with chloride of barium, a sulphate 
is present. . 

_PuysriotocicaL Errects.—lIts effects are in quality precisely those of 
caustic potash already described, but their intensity is much less, on— 
account of the presence of carbonic acid, which diminishes the alkaline 
properties of the base. When it is taken into the stomach in large quan- 
tities, it acts as a powerfully caustic poison, sometimes inducing death 
in twelve hours, and producing symptoms similar to those caused by the 
mineral acids: at other times, however, the patient recovers from the im- 
mediate effect of the alkali, but in consequence of the altered condition of 
the alimentary canal the assimilative process cannot be carried on; and 
‘after dragging on a miserable existence for a few weeks, the unfortunate 
sufferer dies of absolute starvation. And lastly, in some cases, the caustic 
operation of the poison is principally confined to the cesophagus, causing 
stricture and death. In one case, related by Sir Charles Bell (Surgical 
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Observations, part i. p. 82), a patient swallowed soap lees: this produced 


inflammation, which terminated in stricture. She lingered for 20 years, ’ 


and died literally starved. Several other cases have been detailed. 
(Christison, On Poisons.) A weak solution of carbonate of potash pro- 
duces no change in the sanguineous particles drawn from the body: a 
saturated solution slightly and gradually diminishes their size. 

Uses.—This salt is employed in medicine in most of the cases already 
mentioned when describing the uses of caustic potash. For example, as 
an antacid in dyspeptic affections; as a diuretic; as an antacid in that 
form of lithiasis which is accompanied with an increased secretion of 
lithic acid, or the lithates ; in those forms of inflammation in which there 
is a tendency to the formation of false membranes; in gout, &c. Mixed 
with cochineal it is a popular remedy for hooping-cough. Externally, it 
has been applied in the form of a solution to wounds ; as an injection in 
gonorrhea; as a collyrium in some affections of the cornea, &c. Lastly, 
it is sometimes employed in the manufacture of the common effervescing 
draught, made with either the citric or tartaric acid. ‘Twenty grains of 
carbonate of potash are saturated by about 17 grains of the citric acid 
of commerce, by 18 grains of tartaric acid, or by 3iv. of lemon juice. 

ADMINISTRATION.—It may be given either in the solid or liquid state. 
In the solid state it is given in doses of from gr. x. to 38s. The doses of 
the liguor potasse carbonatis of the Pharmacopeeia is from ten minims to 
a fluidrachm. 

Awripores.—When swallowed as a poison, the antidotes are oils or 
acids, as already mentioned for the caustic potash. 


Potas'se@ Bicar' bonas.—Bicar'bonate of Pot'ash. 


History.—This salt, formerly called carbonate of potash or aerated 
kali, was first prepared by Cartheuser in 1752. 

PREPARATION. (a.) Process of the Pharmacopeia.—In the London 
Pharmacopeeia we are directed to pass carbonic acid (generated by the 
action of equal weights of sulphuric acid and water in powdered chalk), 
through a solution of six pounds of the carbonate in a gallon of distilled 
water, to saturation. Apply a gentle heat, so that whatever crystals have 
formed may be again dissolved. Then set the solution aside that erys- 
tals may be formed, which are to be dried. | 

In this process, each equivalent of carbonate of potash unites with an 
additional equivalent of carbonic acid, and thereby forms the bicarbonate. 
The silicic acid is separated partly while the carbonic acid is passing 
through the solution, and partly during the crystallization of the 
bicarbonate. 

(b.) Cartheuser’s Process—In the Pharmacopte Raisonnée of MM. 
Henry and Guibourt the following directions are given for performing 
this process :—Dissolve 500 parts of (pure) carbonate of potash in 1000 
parts of distilled water, and filter: place the solution in a porcelain cap- 


/ 


sule in a salt-water bath, and gradually add 300 parts of pulverized 
carbonate of ammonia: slightly agitate the liquor until only a feeble dis- _ 
engagement of ammonia is perceived, then filter over a heated vessel, — 


and put aside to cool. The proportions employed by Geiger (Handbuch. 
d. Pharm.) are somewhat different: they are, a pound of carbonate of 


potash, sixteen ounces of water, and six ounces of carbonate of ammonia. — 


Mr. Brande (Manual of Chemistry) says Cartheuser’s process 1s more 
expensive than that of the Pharmacopazia. . 
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In this process the volatility of the ammonia, joined to the affinity of 
the carbonate of potash for more carbonic acid, causes the decomposition 
of the sesquicarbonate of ammonia: the ammonia with a small portion of 
carbonic acid is disengaged, while the remaining acid converts the car- 
bonate into the bicarbonate of potash. 

PROPERTIES.—It is a crystalline, colourless solid, the primary form of 
whose crystal is, according to Mr. Brooke, a right oblique-angled prism. 
It is inodorous, has an alkaline taste, and re-acts very feebly as an alkali 
on vegetable colours. It is soluble in four times its weight of water, at 
60° F., but is insoluble in alcohol. When exposed to the air it under- 
goes no change. When exposed to a red heat it gives out half its carbo- 
nic acid, and becomes the carbonate. 

CHARACTERISTICS.—The presence of carbonic acid and potash in this 
salt is known by the tests for these substances before mentioned. From 
the carbonate of potash it is best distinguished by a solution of 
bichloride of mercury, which causes a slight white precipitate with it: 
whereas with the carbonate it causes a copious brick-dust precipitate. 
Sulphate of magnesia will not recognise the freedom of bicarbonate from 
carbonate, as I have before stated (p. 301.) dale 

Composition.—The composition of this salt is as follows :— 
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Impurities.—The presence of chlorides and sulphates may be recog- 
nized in the way described when speaking of carbonate of potash. 
Bichloride of mercury may be employed to detect any carbonate of 
potash, with which it would form a brick-dust coloured precipitate. 

PuysroLocicaL Errects.—The effects of this salt are similar to those 
of the carbonate of potash, except that its local action is much less 
energetic, in consequence of the additional equivalent of carbonic acid ; 
while the alkaline effect on the system is equally energetic, so that it is an 
exceedingly eligible preparation in lithiasis and other cases where we 
want its constitutional, and not its local, action. 

Usrs.—It may be employed for the same purposes that we use caustic 
potash (vide potash), except that of acting as an escharotic. Thus it is 
used as an antacid, to modify the quality of the urine, in plastic inflam- 

‘mation, in glandular diseases, affections of the urinary organs, &c. But 
its most frequent use is that for making effervescing draughts, with either 
citric or tartaric acid. The proportions are: as follows :—20 grains of 
bicarbonate of potash will saturate about 14 grains of the citric acid of 
commerce, 15 grains of tartaric acid, or 3iijss. of lemon juice. In the 
shops, a preparation, called lemon and kali, is kept: it is composed of 
sugar, dry citric acid, and the bicarbonate of potash. It is used as an 
extemporaneous effervescing draught. As it abstracts water from the 
atmosphere, it must be kept in a well-stopped bottle. 

Where there is great irritability of stomach, I believe the effervescing 
draught, made with bicarbonate of potash and citric acid, to be more 
efficacious than that made with carbonate of soda and tartaric acid, the 
resulting citrate of potash being, in my opinion, a much milder prepara- 
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tion than the tartrate of soda. The citrate promotes slightly the secretions 
of the alimentary canal, the cutaneous transpiration, and the renal secre- 
tion: and like other vegetable salts of potash, renders the urine alkaline. 

ADMINISTRATION.—This salt may be given'in doses of from gr. x. to 
er. xv. or to the extent of half a drachm, or even a drachm. 

Liquor Porass& EvrerrEscens (Ph. L.)—The effervescing solution 
of (bicarbonate of) potash is ordered to be prepared by dissolving a drachm. 
of bicarbonate of potash in a pint of water, and passing into the solution 
carbonic acid compressed by force, more than sufficient for saturation. 
The solution is to be kept in a well-stopped vessel. ‘This preparation 
has been introduced as an agreeable form for exhibiting carbonate of 
potash, without diminishing its constitutional operation. | 


Potas'se@ Ace tas —Ac'etate of Pot'ash. 


Hisrory.—It appears to have been first clearly described by Raymond 
Lully in the thirteenth century, and has been known by several appella- 
tions, such as terra foliata tartari, diuretic salt, &c. ; 

NaturaL History.—Geiger (Handbuch der Pharmacie) says this salt 
ss found in some mineral springs. It probably exists in most plants 
which, by incineration, yield carbonate of potash. The sap of the elm 
and of most trees, Winter’s bark, linseed, senna leaves, the rhizome of 
ginger, &c. are said to contain it. 

PREPARATION.—It is prepared by adding a pound of carbonate of 
potash to twenty-six fluidounces of acetic acid (Ph. L.) mixed with 
twelve fluidounces of distilled water, or sufficient acid to saturate the 
carbonate. Evaporate the strained liquor in a sand-bath, the heat being 
cautiously applied until the salt is dried. 

In this process the acid unites with the potash of the carbonate, and 
disengages carbonic acid. | 

PROPERTIES.—It is usually met with as a colourless, white solid, with 
a foliated texture (which is given to it by fusion and cooling), odourless, but 
having a pungent saline taste, and a soapy feel. It is exceedingly deli- 
quescent, and, therefore, ought to be preserved in a well-stopped bottle. It 
is very soluble both in water and alcohol; indeed, in water, it is one of the 
most soluble salts we are acquainted with. At 60°, 100 parts of the salt 
will dissolve in 102 parts of water. When heated, it fuses and is decom- 
posed into pyroacetic spirit, and carbonate of potash. One equivalent of 
this spirit contains the elements of one equivalent of acetic acid, minus 
those of one equivalent of carbonic acid. 

CHARACTERISTICS.—(See the tests for the acetates, p. 222, and for 
potash, p. 274). 

Composition.—Its composition is as follows :— _ 


Eq. Hq.Wt. Per Cent. Wenzel. 
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Purrry.—It should be white and perfectly neutral. Frequently, 
- however, it reacts as an alkali, owing to a slight excess of potash. The 
presence of chlorides may be detected by nitrate of silver; of-sulphates, 
by chloride of barium ; of metals, by hydrosulphuric acid or ferrocyanide 
of potassium. i achive 
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‘ PHYSIOLOGICAL Krrects.—Two or three drachms cause purging, which 
1S sometimes accompanied with griping. In smaller doses, more especially 
if largely diluted, this salt acts as a mild diaphoretic. In its passage to 
the kidneys it becomes decomposed, and converted into the carbonate 
of potash, which may be detected in the urine. Probably the pulmonary 
excretions of those who employ it also become impregnated with this 
salt, since it has been said that in persons with. delicate lungs it acts as 
an irritant to these organs. 

UsrEs.—In this country it is rarely employed, except as a diuretic in 
dropsical complaints. On the continent, however, it is administered in 
various other diseases, as an alterative or resolvent, in scirrhus of the 
pylorus, chlorosis, and visceral and glandular enlargements. It may 
be employed, in the lithic acid diathesis, to render the urine alka- 
line. It is of course exceedingly improper where phosphatic deposits 
are observed in the urine. 

ADMINISTRATION.—It is given as a diuretic in doses of from a scruple 
to a drachm and a half, dissolved in some mild diluent. In larger doses, 
as two or three drachms, it acts as a purgative. 


Potas'se@ Bitar'tras.—Bitar' trate of Pot' ash. 
Sota far, Varttad Sttd a 150 GPL. 

History.—In its impure form, as a deposit from wine, it must have 
been known at a very early period. “ It is called ¢artar,” says Paracel- 
sus, “* because it produces oil, water, tincture, and salt, which burn the 
patient as hell does.” Scheele,. in 1769, first explained its nature. Its 
synonymes are cream of tartar, supertartrate of potash, and acidulous 
tartrate of potash. | 

Natura. History.—It is a constituent of many vegetables: thus it is 
found in grapes, tamarinds, Cefraria islandica, &c. 

Propucrion.—All the bitartrate of commerce is obtained during the 

_vinous fermentation. It exists in solution in grape juice; but being 
very slightly soluble in a mixture of alcohol and water, it deposits 
during fermentation (that is, when alcohol is produced), and forms a 
crust on the sides of the cask. In this state it is known in commerce 
under the name of crude tartar (tartarus crudus), or argol, and which is 
termed white or red (tartarus albus vel tartarus ruber), according as it is 
_ obtained from white or red wine. 
Argol, or crude tartar, occurs in crystalline cakes of a reddish colour, 
and is composed of the bitartrate of potash, tartrate of lime (and some- 
times racemate of potash), colouring and extractive matter, &c. 

At Montpelier, bitartrate of potash is procured thus:—Argol is boiled. 
in water, and the solution allowed to cool, by which a deposit of crystals 
is obtained ; these are washed with coldgwater, and dissolved in boiling 

‘water, containing charcoal and alumina (clay) ; the latter substances being 
employed to remove the colouring matter with which they precipitate. 
The clear liquor is allowed to cool slowly, by which crystals of the 
bitartrate are formed. These constitute the tartarus depuratus or crys- 

_ talli tartari of the older chemists. Ifa hot saturated solution of tartar be 
cooled, the surface of the liquid becomes coated by a layer of very fine 
crystals of bitartrate : hence this crust was called cream of tartar (cremor 
tartart.) 

x 
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PrRopertizs.—As met with in commerce, this salt forms a white crys- 
talline mass, without odour, but having an acidulous and gritty taste. 
The primary form of the crystals is a night rhombic prism. It is unal- 
tered by exposure to the air; but when heated, it decomposes, swells 
up, evolves various volatile products, gives out an odour of caromel, 
and is converted into black flux (fluor niger),—a compound of charcoal 
and carbonate of potash. If the bitartrate be deflagrated with nitrate 
of potash, the residue is white flux (fluor albus), or carbonate of potash. 
Bitartrate of potash is very slightly soluble in water, and is insoluble in 
alcohol. | 

CHARACTERISTICS.—One character of this salt is derived from the phe- 
nomena attending its conversion into black flux, as above mentioned. If 
black flux be digested in water we obtain a solution of carbonate of 
potash, known by the properties before mentioned (p. 301.) Another 


character of the bitartrate is its slight solubility in water, and the — 


solution reddening litmus. The addition of caustic potash increases its 
solubility, whereas alcohol diminishes it. Acetate of lead added to a solu- 
tion of the bitartrate forms a copious white precipitate ; lime water has 
the same effect. Mixed with alkaline carbonates it produces effervescence. 
Boracic acid, or borax, very much increases the solubility of this salt 
in water, forming what has been termed soluble cream of tartar (cremor 
tartari solubilis), or tartarus boraxatus of some writers. 

Composition.—Crystallized bitartrate of potash has the following 
composition :— 
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Impurrry.—Bitartrate of potash usually contains from 2 to 5 per cent. 
of tartrate of lime, and hence a little carbonate of lime may be detected in 
black flux. This is of no material consequence in a medicinal point of 
view. If the powdered bitartrate be adulterated with either alum or 
bisulphate of potash, the fraud may be detected by chloride of barium, 
which causes a white precipitate (sulphate of baryta) insoluble in nitric 
acid. 

PuystoLocicaL Errects.—When taken in small doses, diluted with 
water, it acts as arefrigerant and diuretic: in larger doses (as two or 
three drachms) it purges, and frequently creates flatulence and griping. 
By continued use it disorders the digestive functions, and causes ema- — 
ciation, most probably from. defective nutrition. In excessive doses 
it produces inflammation of the stomach and intestines. A fatal case has 
been recorded by Mr. Tyson (Med. Gaz. vol. xxi. p. 177.) A man, to 
relieve the effects of drunkenness, swallowed four or five table-spoonfuls 
of cream of tartar. It caused violent vomiting and purging, and other 
symptoms of gastro-enteritis, and pain in the loins. The thighs and legs 
appeared paralyzed. He died on the third day. On a post-mortem 
examination the stomach and intestines were found inflamed. 

Usrs.—Bitartrate of potash is frequently employed in the form of 
imperial or cream of tartar whey, as a refrigerant drink in febrile and 
inflammatory diseases. It allays thirst, diminishes preternatural heat,, 
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and reduces vascular action. As a diuretic in dropsical complaints it is 
used in the same way. As a purgative it is not usually exhibited alone, 
but, in general, with jalap, sulphur, senna, or some other purgative. 
Thus, in dropsical complaints, a very valuable hydragogue cathartic is a 
mixture of jalap and bitartrate of potash. In skin diseases and affections 
of the rectum (as piles, stricture, and prolapsus) a very useful purgative 
is an electuary composed of sulphur, bitartrate of potash, and confection 
of senna, An effervescing aperient may be prepared by mixing three 
drachms of the bitartrate with two and a half drachms of carbonate of 
soda: the resulting salt is the potash-tartrate of soda, As a tooth-powder, 
_ bitartrate of potash is sometimes used on account of its gritty qualities : 
a very good dentrifice consists of equal parts of bitartrate, powdered 
rhatany root, and myrrh. 

ADMINISTRATION.—As a hydragogue cathartic the dose is from four to 
eight drachms: as an aperient, one or two drachms: as a diuretic, in 
repeated doses of a scruple to a drachm. Imperial (tisana imperialis) is 
formed by adding boiling water to cream of tartar, and flavouring with 
lemon-peel and sugar. It may be taken, ad libitum, as a refrigerant 
drink in febrile complaints. Cream of tartar whey (serum lactis tarta- 
rizatum) is made by adding about two drachms of bitartrate to a pint of 
milk. It may be diluted with warm water, and taken in dropsical com- 
plaints. The compound powder of jalap (pulvis jalape compositus) of the 
London Pharmacopeia is composed of three ounces of jalap, six ounces 
of the bitartrate, and two drachms of ginger: the dose is from a scruple 
to a drachm in dropsical complaints. } 


Potas'se Tar'tras.—Tar' trate of Pot'ash. 


Hisrory.—This salt was known to Lemery. It has been termed 
tartarized tartar, tartarized kali, soluble tartar, or vegetable salt. 

PREPARATION.—It is readily prepared by saturating the bitartrate with 
the carbonate of potash. The proportions employed in the London 
Pharmacopeia are sixteen ounces (or as much as may be sufficient) of 
carbonate of potash dissolved in six pints of boiling water, and three 
pounds -of powdered bitartrate of potash. After boiling, strain, and 
evaporate until a pellicle forms ; then set aside to crystallize. 

In this process the excess of acid in the bitartrate is saturated by the 
potash of the carbonate: the carbonic acid escapes. 
_ PRoPERTIES.—It is usually met with in the shops in a granular state, 
but it ought to be crystallized... The primary form of the crystals is a 
right oblique-angled prism. ‘To the taste this salt is saline, and some- 
what bitter.. It deliquesces when exposed to the air, and is soluble in 
its own weight of water at 50° ; the solution decomposes by keeping. 

CHARACTERISTICS.—When heated to redness, it is decomposed, leaving 
as a residue charcoal and carbonate of potash. A solution of the tartrate 
produces a white precipitate with solutions of acetate of lead, nitrate of 
silver, and chloride of calcium ; the precipitates being soluble in nitric 
acid. When heated, the salt evolves the odour of caromel. If an excess 
of any strong acid (as the sulphuric) be added to a solution: of this salt, 
we obtain crystals of the bitartrate. Hence acids, and most acidulous 
salts, are incompatible with it: as also are tamarinds. The tartrate is 


. 
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readily distinguished from the bitartrate by its deliquescent property, its 
greater solubility, and its want of acidity. 
Composition.—The following is the composition of this salt :— 


Kq. Eq. Wt. Per Cent. Berzelius. 
Potash... 2. - Leen Coma St Rade neta Gane Lats Stine baa 
Tartaric Acid: lew ees OUdNt © res 0s toss POOTOd 
TartrateofPotash1....114.... 1000... . 100°00 


Impurrry.—It may contain excess of acid or base, either of which is 
easily recognised ; the one by litmus, the other by turmeric. The sul- 
phates may be detected by chloride of barium throwing down a white 


" precipitate insoluble in nitric acid. 


PuystoLocicaL Errects.—This salt is a gentle purgative, analogous in 
its action to the sulphate of potash, from which it differs in being milder 
in its operation, and partially digestible ; for, like the other vegetable salts 
of the alkalies, it is decomposed in the system, and converted into the 
carbonate, in which state it is found in the urine. 

It is said to have the power of preventing the griping of other more 
active cathartics; as senna and scammony ; but, from my own personal 
observations, I doubt the correctness of this statement. 

Usrs.—It is employed as a mild purgative in dyspepsia, at the com- 
mencement of diarrhea, in some liver complaints, &c. Sometimes it 1s 


used as an.adjunct to other more active purgatives: as the infusion of - 


senna. 
ADMINISTRATION.—It may be given in doses of from two to three 
drachms to half an ounce, or even an ounce. 


ORDER 11.—CoMPpounDs OF SODIUM. 
So! dit. Chlo'ridum.—Chlo'ride of So’ dium. 


Hisrory.—As this salt is a necessary and indispensable seasoning to 
our food, it doubtless must have been known to, and employed by, the 
first individuals of our race. The earliest notice of it occurs in the 
writings of Moses, (Gen. xix. 26; Lev. ii. 18) and Homer (dliad, lib. ix. 
214). It has received various names, such as common salt, culinary salt, 
and muriate or hydrochlorate of soda. 

Natura. Hisrory.—lIt occurs in both kingdoms of nature. | 

(a.) In the inorganized kingdom.—An enormous quantity of this salt is 


contained in the waters of the ocean. At an average calculation sea _ 


water contains 2°5 per cent. of chloride of sodium (wde various analyses 
of this fluid in Thomson’s System of Chemistry, 6th ed. vol. in, p. 196). 
It is found also in great abundance in mineral waters (Gairdner, On 
Mineral Springs, p. 12). It has not hitherto been found in the oldest 
stratified rocks (De la Beche, Researches in Theoret. Geol. p. 31), but is 
met with in all the later formations. Thus Mr. Featherstonhaugh (Phil. 
Mag. N.S. vol. v. p. 139; vol. vi. p. 75 ; and vol. vii. p. 198) states that 


salt or brine springs occur in certain parts of the United States, in the © 


old transition slate rocks. Salt springs occur in various parts of England, — 


in the coal measures (Bakewell, Introd. to Geology, 4th ed. p. 252). The 


rock salt of Cheshire, and the brine springs of Worcestershire, occur in | 


CHLORIDE OF SODIUM. 309 


the old red sandstone group (Trans. Geol. Society, vol. i. p. 88, and vol. ii. 
p. 94). The salt of Ischel, in the Austrian Alps, belongs to the oolitic 
group (Sedgwick and Murchison, Phil. Mag. N.S. vol. viii. p. 102), as 
does also that found in the lias in Switzerland (Bakewell, op. cit. p. 253). 
‘The immense mass or bed of salt near Cardona in Spain, and which has 
been described by Dr. Traill (Trans. Geolog. Society, vol. iti. p. 404) 
occurs in the cretaceous group (De la Beche, op. cit. p. 293). The salt 
deposit of Wieliczka, near Cracow, belongs to the supracetaceous group 
(De la Beche, p. 270). Lastly, in the Crimea, salt is said to be daily accu- 
mulating in the inland lakes. | 

(0.) In the organized kingdom.—It is found in plants which grow by 
the sea side, in the blood and urine of man, &c. 

PREPARATION.—The salt consumed in this country is procured by the 
evaporation of the water of brine springs. The salt districts are North- 
wich, Middlewich, and Nantwich, in Cheshire; Shirleywich, in Stafford- 
shire ; and Droitwich, in Worcestershire. In Cheshire the rock salt (called 
also fossil salt, sal fossilis or sal gemme) constitutes two beds which vary in 
thickness from 4 to 130 feet, and are separated by a bed of clay, 10 or 12 
feet thick ; the uppermost bed of salt being 30 or more feet from the sur- 
face of the earth. It is for the most part of a reddish colour, but is also 
met with in transparent colourless masses. It is called in commerce 
Prussia rock, and is largely exported for purification. Brine springs are 
met with both above and below the level of the beds of rock salt. 

The brine is pumped up into cisterns or reservoirs, from which it is 
drawn when wanted into large, oblong, wrought-iron evaporating pans, 
which are usually worked with four or more fires. If the brine be not 
completely saturated with chloride of sodium, a little rock salt is added 
toit. By the evaporation of the water the salt deposits in crystals. The 
impurities separate in the form of a scum (which is removed by a skim- 
ming dish), and of a sediment called pan-scale, or pan-scratch. As all parts 
of the pan are not equally heated, the crystallization of the salt takes 
place in different parts at different times, and consequently in the same 
pan the grains or crystals vary considerably in size. The small-grained 
salt is formed by the strongest heat, and constitutes the duéter, stoved, 
lump, or basket salt of commerce: while the larger crystals, forming the 
bay and fishery salts of commerce, are deposited in the coolest part of the 
pan. (For further information on the manufacture of common salt, consult 
Aikin’s Dictionary of Chemistry, vol. 11. p. 118; Holland’s Agricultural 
Survey of Cheshire; Mr. Furnival’s Wharton and Marston Patent Salt 

Refineries, 1836 ; Dr. Brownrige’s Art of making Common Salt, 1748.) 

Tn some parts of the world chloride of sodium is obtained from sea- 
water : but the mode of extracting it varies according to circumstances. 
In warm countries it is procured by solar evaporation, and is then called 
bay salt.. In cold countries congelation is resorted to as a means of 
concentrating sea water; for when a weak saline solution is exposed to 
great cold, it separates into two parts; one almost pure water, which 
freezes, and the other which remains liquid, and contains the larger pro- 
portion of salt. Another method of concentration is by graduating 
houses : these are skeletons of houses, in which the water is pumped up, 

and allowed to fall on heaps of brushwood, thorns, &c., by which it is 
divided and agitated with the air, and evaporation promoted. The fur- 
ther concentration is effected by heat. * 
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Properties.—lt crystallizes in colourless cubes, or more rarely m 
regular octahedrons. In the salt pans the little cubes are frequently so 
ageregated as to form hollow, four-sided pyramids, whose sides have 
some resemblance to a series of steps: these are technically called 
hoppers. The specific weight of salt is 2:17. The taste is pure saline. 
- When free from all foreign matters, chloride of sodium is permanent in 
the air, but ordinary salt is slightly deliquescent, owing to the presence of 
small quantities of chloride of magnesium. When heated it decrepitates 
(more especially the coarse-grained or bay salt), at a red heat fuses, and 
at a still higher temperature volatilizes. Rock salt is transcalent or 
diathermanous : that is, it transmits radiant heat much more readily than 
many other transparent bodies, as glass. It is soluble in water, and 
slightly so in alcohol. Hot and even boiling water dissolves very little 
more salt than cold water. At 60°it requires about twice and a half its 
weight of water to dissolve it. 

CHARACTERISTICS.—Its characters as a soda salt are the following :—-~ 
It produces no precipitate with the hydrosulphurets, ferrocyanides, phos- 
phates, or carbonates. From the salts of potash it is distinguished by 
causing no precipitate with perchloric or tartaric acid, or with chloride 
of platinum, and by the yellow tinge which it communicates to the flame 
of alcohol. As a chloride it is known by nitrate of silver throwmg 
down a white precipitate, soluble in ammonia, but insoluble in nitric 
acid. Lastly, chloride of sodium is odourless, and devoid of bleaching 
properties. 

Composition.— Pure chloride of sodium has the following composition: 


Kq. Eq. Wt. Per Cent. Ure. 
Soditinise utslsoaoekeds Remehoies i, BoE i i eA es ot temas 
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The crystals contain no water in chemical combination with them, but a 
little is frequently mechanically lodged between their plates. | 

ImpuritTrEs.—The commercial salt of this country is sufficiently pure 
for all dietetical and therapeutical purposes; and its low price is a 
sufficient guarantee against its adulteration. In France, however, serious 
accidents have happened in consequence of the use of sophisticated salt. 
(Christison’s Treatise on Poisons, 3d ed. p. 604, and Devergie, Méd. Lég. 
t. 11. p. 876.) 

PuystotocicaL Errects. (a.) On vegetables—In minute quantity 
chloride of sodium is injurious to very few, if any, plants, and to some it 
appears to be beneficial. Used moderately it is a most excellent manure 
to certain soils. In large quantities it is injurious, though unequally so, 
to all plants. (Davy, Agricult. Chem., and Decandolle, Phys. Veg. pp. 1262 
and 1343.) 

(6.) On animals. To marine animals common salt is a necessary con- 
stituent of their drink. It is relished by most land animals. “The 
eagerness with which many quadrupeds and birds press towards salt 
springs and lakes, situated in inland districts, for the purpose of tasting 
their contents, indicates,” says Dr. Fleming, (Philosophy of Zoology, vol. 1. 
p. 316) “a constitutional fondness for salt.” In the Ruminantia the 
salutary effects of salt are especially observed. “ ‘They contribute power- 
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fully,” observes Moiroud (Pharmac. Vétérin. p. 410), “ to prevent, in 
these animals, the influence of rainy seasons and wet pasturage, as 
well as of damaged fodder. Given to animals intended for fattening, it 
gives more consistence to the fat and more taste to the meat.” It appears - 
to be offensive and injurious to many of the lower animals: hence when 
rubbed on meat, it prevents the attack of insects, and when applied to the 
skin of leeches causes vomiting. 

(c.) On man.—Chloride of sodium serves some important and essential 
uses in the animal economy. It is employed, on account of its agreeable 
taste, by the people of all nations, from the most refined to the most bar- 
barous ; but the quantity taken varies with different individuals, inasmuch 
as some have a much greater relish for it than others. It is, I think, not 
improbable, that this unequal appetite for salt, in different individuals, is 
indicative of different wants of the system for this necessary substance ;— 
for salt must serve some more important function than that of merely grati- 
fying the palate. It is an invariable constituent of the healthy blood. Dr. 
Stevens (On the Blood) has shown that the red colour of the blood 
depends on the saline matters contained in it, for without these this fluid 
is black. Some of the properties of the sanguineous fluid, such as its 
fluidity, its stimulating qualities, and its power of self-preservation, are 
probably more or less connected with its saline constituents. 'The free 
hydrochloric acid found in the stomach, and which is so necessary to 
digestion, is probably derived from the salt taken in with the food, 
as is also perhaps the soda of the blood. The chloride of sodium found 
in some of the secretions, as the bile and tears, probably serves some 
important purposes. 

It is said that persons who take little or no salt with their food are 

_very subject to intestinal worms. Dr. Paris (Pharmacologia) tells us 
that Lord Somerville, in his address to the Board of Agriculture, states 
that the ancient laws of Holland “ ordained men to be kept on bread 
alone unmixed with salt, as the severest punishment that could be 
inflicted upon them in their moist climate; the effect was horrible: these 
wretched criminals are said to have been devoured by worms engendered 
in their own stomachs.” Mr. Marshall (Med. and Phys. Jour. vol. xxxix.) 
tells us of a lady who had a natural aversion to salt: she was most 
dreadfully affected with worms during the whole of her life. 

Considered in a therapeutical point of view it is an irritant in its local 
operation. Thus applied to the skin and the mucous membranes it 

_ ¢auses redness. ‘Taken into the stomach in large quantity (asin the dose 
of a table-spoonful or more) it excites vomiting, and when thrown into the 
large intestines produces purging. In moderate quantities it promotes 
the appetite, and assists digestion and assimilation. If used too freely it 
occasions thirst. The long-continued employment of salted provisions 
occasions scurvy: of the correctness of this statement there cannot exist, 
I think, a shadow of doubt, notwithstanding the bold denial given to it 
by Dr. Stevens (op. cit. p. 262) ; a denial the more remarkable, since Dr. 
Stevens admits he has never seen a single case of the disease! His 
opinion is evidently founded on hypothetical grounds, and is in direct 
opposition to the best medical testimony we possess. 

’ In some diseases the moderate use of salt produces the effects of a tonic. 
It acts as a stimulant to the mucous membranes, the absorbent vessels, 
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and glands. Occasionally it seems to merit the designation of an 
alterative or resolvent. 

Properly diluted and injected into the veins, in cholera, it acts as a 
powerful stimulant and restorative; the pulse, which was before imper- 
ceptible, usually becomes almost immediately restored, and, in some 
cases, reaction and recovery follow. A solution of common salt produces 
no change in the size and form of the sanguineous particles out of the 
body (Miuller’s Physiology). Dr. Macleod injected a solution of common 
salt into the jugular vein of a rabbit which had been asphyxiéd, but 
‘without restoring or producing resuscitation (Med. Gaz. vol. ix. p. 358). 

Usrs.—The following are some of the most important therapeutical 
uses of chloride of sodium. 

As a vomit, it has been recommended in malignant cholera, in pre- 
ference to other emetics (Searle, Med. Gaz, vol. viii. p.538; Sir D. Barry, 
Med. Gaz. vol. ix. pp. 321 and 407; Brailoff and Isenbeck, 2d2d, p. 490*). 
In narcotic poisoning, in the absence of the stomach-pump and the 
ordinary emetic substances, it may also be employed. The dose of it is 
one or two table-spoonfuls in a tumblerful of water. <A tea-spoonful of 
flour of mustard assists its action. As a purgative it is seldom employed 
except in the form of enema. One or two table-spoonfuls of common 
salt dissolved in a pint of gruel form a very useful clyster for promoting 
evacuations from the bowels. 

It has been used in some diseases with the view of restoring the saline 
qualities of the blood. Dr. Stevens (op. cit.) has shewn that the red 
colour of the blood depends on the presence of its saline constituents, 
-and that when deprived of these, this fluid is black. Now, in cholera, 
the blood is remarkably black, incapable of coagulating, and contains 
more albumen and hematosine, but less water and saline parts, than 
natural; while the enormous discharges from the bowels consist of a 
weak solution of albumen containing the salts of the blood (Dr. 
O’Shaughnessy, Report on the Chemical Pathology of the Malignant 
Cholera, 1832). The obvious indications, therefore, in the treatment of 
this disease, are to restore the water and saline matters to the blood. 
Hence originated what has been called the saline treatment of cholera. 
This, at first, consisted in the exhibition of certain alkaline salts by the 
mouth, and in the form of enemata. The following are formule which 
have been recommended :— 


Take of Carbonate of Soda .. halfadrachm. | Take of Phosphate Soda...... 10 grains. 
Chloride of Sodium . a scruple. Chloride of Sodium . . . . 10 grains. 
Chlorate of Potash . . 7 grains. Carbonate of Soda .... 5 grains. 

Dissolve in half a tumblerful of water. This Sulphate of Soda ..... 10 grains. 

to be repeated at intervals of from 15 minutes Dissolve in six ounces of water. The mix- 

to an hour, according to circumstances (Dr. | ture to be repeated every second hour (Dr. 

Stevens, op. cit. p. 459). O’Shaughnessy, op. cit. p. 54). 


This plan, however, was followed by that of injecting saline solutions 
into the veins: which was, I believe, first practised by Dr. Latta (Med. 
Gaz. vol. x. p. 257.) The quantity of saline solution which has been in 
some cases injected is enormous, and almost incredible. In one case 
“¢ 120 ounces were injected at once, and repeated to the amount of 330 
ounces in 12 hours. In another, 376 ounces were thrown into the veins 
between Sunday at 11.0’clock A.M. and Tuesday at 4 Pp. M.; that is, in the 
course of 53 hours, upwards of 31 pounds. The solution that was used 
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consisted of two drachms of muriate and two scruples of carbonate of 
soda to sixty ounces of water. It was at the temperature of 108° F. or 
110° F.” (Med. Gaz. vol. x. p. 257.) In another series of cases 40 lbs 
were injected in 20 hours ; 182 ounces in the first 2 hours ; 8 Ibs. in half 
am hour! (Med. Gaz. vol. x. pp. 379-80.) The immediate effects of 
these injections, in a large majority of cases, were most astonishing: 
restoration of pulse, improvement in the respiration, voice, and general 
appearance, return of consciousness, and a feeling of comfort. In many 
instances, however, these effects were only temporary, and were followed 
by collapse and death. In some, injurious consequences resulted, as 
phlebitis (Med. Gaz. vol. x. p. 453), drowsiness, (ibid. p. 447), &c. The 
reports as to the ultimate benefit of the saline treatment in cholera are so 
contradictory, that it is exceedingly difficult to offer the student a correct 
and impartial estimate of its value. That it failed in a large proportion 
of cases, after an extensive trial, and greatly disappointed some of its 
staunchest supporters, cannot be doubted. (Med. Gaz. vol. x. p. 717.) 
Dr. Griffin (Recollections of Cholera, in Med. Gaz. vol. xxii. p. 319) states 
that all the published cases of injection which he can find recorded 
amount to 282, of which 221 died, while 61 only recovered: but he 
thinks that the average recoveries from collapse by this method of treat- 
ment “ far exceeded the amount of any other treatment in the same dis- 
trict and under the same circumstances.” 

Common salt has been employed as an anthelmintic. For this pur- 
pose it is exhibited in large doses by the mouth, or, when the worms are 
lodged in the rectum, a strong solution is administered in the form of 
enema. When leeches have crept into the rectum, or have been acci- 
dentally swallowed, a solution of salt should be immediately used. As a 
chemical antidote chloride of sodium may be administered in poisoning 
by nitrate of silver. As an alterative and tonic it is useful in scrofula 
and glandular diseases. As an astringent in hemorrhages, dysentery, 
and diarrhcea, it has been administered in combination with lime juice 
or lemon juice (Memoir of the late Dr. Wright, p. 322). 

As an external application salt has been used for various purposes. | 
Thus, a saturated solution of salt,applied with friction, is employed, as a 
counter-irritant and discutient, in glandular enlargements and chronic 
diseases of the joint; as a stimulant, it is rubbed on to the chest in 
fainting and asphyxia. A solution of salt is employed for baths (cold 
and warm), affusion, the douche, &c. Its action is more stimulant and 
tonic than simple water, and the reaction or glow more rapidly and cer- 
tainly takes place. (Consequently, the salt-water bath may be used for a 
longer period, without causing exhaustion, than the pure water bath. It 
is a popular opinion, which is probably well founded, that patients are 
less likely to take cold after the salt-water bath than after the common 
water bath. rieteadet Pb ato pt hdd * ‘ 

ADMINISTRATION.—As a tonic and alterative, the dose of salt is from 
ten grains to a drachm. Asan emetic, from two to three table-spoonfuls 
in five or six ounces of warm water. As a cathartic, from half an ounce 
to an ounce. In the form of clyster, it is used to the extent of two or 
even three table-spoonfuls. A solution of one part of salt in forty parts 
_of water will form a bath of about the same strength as sea water. 


eee ae 


314 ; ELEMENTS OF MATERIA MEDICA, 


So'de Hypochlo'ris.—Hypochlo'rite of So'da. 


History.—The disinfecting power of a solution of this substance was 
discovered by Labarraque about 1820 (Alcock, Essay on the Use of the 
Chlorurets, p. vi). In the London Pharmacopeeia this solution is called 
liquor sode chlorinate; in the French Codex, hypochloris sodicus aqua 
solutus. It is commonly known in the shops under the name of chloride 
of soda, liqueur de Labarraque, or Labarraque’s soda disinfecting liquid. 
Other synonymes for it are chloruret of the oxide of sodium, and oxymu- 
riate of soda. 

PREPARATION.—-There are two methods in use for preparing a solution 
of hypochlorite of soda. 

(a.) Process of the Pharmacopeia.—Dissolve a pound of carbonate of 
soda in two pints of water; then put four ounces of chloride of sodium 
and three ounces of binoxide of manganese, rubbed to powder, into a 
retort; and add to them four ounces of sulphuric acid previously mixed 
with three fluidounces of water, and cooled. Heat the mixture, and pass 
the chlorine, first through five fluidounces of water, and afterwards 
through the above prescribed solution of carbonate of soda. 

When chlorine gas comes in contact with a solution of carbonate of 
soda, three salts are formed: chloride of sodium, hypochlorite of soda, 
and bicarbonate of soda. . 


REAGENTS. PRODUCTS. 


2 eq. Carbonate Soda. .... pie Babite a ote anh eq. Bicarb'*. Soda . 152 
2eq. Carb®.A%, 44 . 
2eq.Carb*. VC OE ogi ei cea 

Soda 108 . eq. Oxygen.” 18-~ 7 Led. Hypochlors. A4,44¢ leq. Hypochl'*. Soda 76 


1 eq. Sodium . 24——< 
2eq. Chlo- (leq. Chlorine 367 iBuadnes 

rine. . 72 1eq.Chlorine 36 leq. Chlor*e, Sodium 60 — 

The essential and characteristic properties of this solution depend on 
the hypochlorite of soda. The changes which take place in the manu- 
facture of chlorine have been already explained (p. 105). 

(.) Process of the French Codex.—Diftuse one part of dry chloride of - 
lime (hypochlorite of lime) through 30 parts of water. Then add two 
parts of crystallized carbonate of soda, previously dissolved in 15 parts of 
water. Filter the mixture. In this process a double decomposition is 
effected ; hypochlorite ofsoda is formed in solution, while carbonate of 
lime precipitates. This process is more easy of execution than the 
previous one. By using the proportions here directed the solution is 
much weaker than that prepared by the process of the London Pharma- 
copeeia. 

ProPERTIES.—The solution of hypochlorite of soda (liquor sode 
chlorinate of the London Pharmacopeeia) has a yellowish colour,. an 
astringent taste, and an odour of chlorine. It destroys the colour of 
vegetable substances; as litmus, turmeric, and sulphate of indigo. 
Previous to bleaching them, it reacts as an alkali on turmeric paper, and 
infusion of red cabbage. By evaporation, crystals are obtained, which by 
re-solution in water re-produce the disinfecting liquid. By exposure to 
the air, the solution undergoes decomposition, and crystals of carbonate 
of soda are formed. } 
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CHARACTERISTICS.—The following are the essential characters of the 
liquor sode chlorinate, Ph. L.:—It decolorizes sulphate of indigo. On 
the addition of hydrochloric acid it evolves chlorine and carbonic acid. 
A solution of nitrate of silver throws down a white precipitate (chloride 
of silver) soluble in ammonia, but insoluble in nitric acid. Lime water 
causes a white precipitate (carbonate of lime). Oxalate of ammonia 


occasions no precipitate, shewing the absence of lime. Chloride of 


platinum produces no yellow precipitate, proving the absence of potash 


- and ammonia. ‘That the base of the solution is soda may be shewn in 


two ways : evaporated to dryness, we obtain a residuum which renders 
the outer cone of the flame of a candle, or the flame of a spint lamp, 
yellow :. saturated with hydrochloric acid and evaporated to dryness, 
common salt is procured: this may be recognized by the characters before 
mentioned (p. 310). 

ComposiITIon.—Some chemists regard the liquor sode chlorinate, Ph. L. 
as a mixture of chloride of soda and bicarbonate of soda. But the view 
usually taken of it is that it consists of hypochlorite of soda, chloride of 
sodium, and bicarbonate of soda. 

PuysIoLoGcicaL EFrects. (@.) On animals —A solution of chloride of 
soda acts as a local irritant, more or less powerfully according to the 
degree of its concentration. From the experiments of Segalas (Journ. 
de Chim. Med. t. 1°. p.271) it appears that besides the irritant operation, 
and its direct and sympathetic action on the organic solids, it exercises 


an evident influence over the blood, and, in consequence, over the whole 


economy, by means of absorption. In an experiment referred to by Dr. 
Christison, (Treatise on Poisons, 3d°ed. p. 221) two ounces of Labar- 
raque’s solution introduced into the peritoneum of a dog excited palpita- 
tion, oppressed breathing, constant restlessness, and death in ten minutes. 

(6.) On man.—I am unacquainted with any experiments made to 
determine the physiological effects of chloride of soda on man. That it 
would, in large doses, act as a powerful local irritant, and, if swallowed, 
give rise to symptoms of gastro-enteritis, cannot, I think, be doubted. 
Mérat and de Lens (Dict. Mat. Méd. t. ii. p. 257) state that the imme- 
diate consequence of, and predominating symptoms produced by, a glass- 
ful of eau de javelle (a solution of chloride of potash) was general rigidity, 
which gave way to demulcent drinks. ‘This observation agrees with one 
made by Segalas (Christison, op. cit. p. 221) in his experiments on dogs, 
namely, that chloride of soda caused tetanic spasms. It is probable, 
therefore, that the chlorides (hypochlorites) of the alkalies exercise a 


_ specific influence over the nervous system. 


Chloride of soda,in moderate or small doses, has been denominated 
stimulant, tonic, astringent, antiseptic, and febrifuge. But these terms | 
give no real explanation of the nature of those organic changes produced 
by this remedial agent, whereby we obtain such benefit from its employ- 
ment in various diseases. In fever I have seen dampness of the skin 


follow its use. Increased secretion of urimeis a common effect of it. In 


fevers it improves the qualities of the evacuations. Under the conti- 
nued employment of it, glandular enlargements and chronic mucous 
discharges have disappeared, from which circumstance chloride of soda 
has been denominated alterative and resolvent. All these effects depend 
probably on the alteration which the chloride gives rise to in the condi- 
tion of the blood, and the change thereby produced in the action of the 


316 ELEMENTS OF MATERIA MEDICA. 


different organs. We must not overlook the important fact that the 
solution of chloride of soda used in medicine contains bicarbonate of 
soda, to which perhaps in many cases its beneficial effects are, in part at 
least, to be referred. . 

Usss.--The solution of chloride of soda is employed as a disinfectant, 
antiseptic, and antidote (in cases of poisoning by the hydrosulphurets, 
and hydrosulphuric and hydrocyanic acids.) But for most of these 
purposes the chloride of lime is employed instead of chloride of soda, 
since its properties are analogous, and being manufactured on a very 
extensive scale for the use of bleachers, it can be obtained more conve- 
niently and cheaply. On this account, therefore, and to avoid repeti- 
tion, I must refer to the article HypocHLorire oF Lime for information 
respecting the above uses of chloride (hypochlorite) of soda. 1 would 
remark, however, that in several cases where I have carefully tried and 
compared the two chlorides (hypochlorites) I give the decided preference 
to the chloride of soda. As an antiseptic, Labarraque also preferred the 
latter preparation, on the ground that by the process of disinfection it 
becomes chloride of sodium, which is not a deliquescent salt; whereas 
the chloride of calcium generated by chloride (hypochlorite) of lime, 
attracts water from the atmosphere, and thereby furnishes one of the 
conditions (viz. moisture) necessary to the putrefactive process. Hence, 
in his opinion, while chloride of lime will serve equally well for mere 
disinfection, chloride of soda is preferable where we wish at the same 
time to prevent a renewal of putrefaction. 

Chloride of soda is employed internally in all diseases commonly 
termed putrid or malignant, as typlius fever, scarlatina maligna, &c. It 
is indicated where there are great prostration of strength, fetid evacua- 
tions, and a dry and furred tongue. In such cases I have seen it of 
essential. service, improving the quality of the secretions, producing a 
moist state of the skin, preventing collapse, and altogether acting most 
beneficially. It may be. administered both by the mouth and the 
rectum. 

There are many other diseases in which the solution of chloride of 
soda has been administered internally with apparent success; but in 
which a more extended experience of its effects is required to enable us 
to place confidence in the results. I refer nowto the employment of this 
substance as a substitute for the disulphate of quinia, in intermittents, 
recommended by Lalesque and Gouzée (Brit. and For. Med. Rev. April, 
1838) ; to its use in the treatment of secondary syphilis, as practised by 
Dr. Scott (Lond. Med. Rep. N. S. vol. ii. 1826, p. 139), and by Cazenove, — 
(Journ. de Chim. Méd. t. iv. p. 140): to its administration in chronic 
skin diseases, and as a substitute for chlorine in bilious disorders by Dr. 
Darling (Lond. Med. Rep. N.S. vol. ii.) ; in scrofula, by Godier (Journ. 
Gen. de Méd. 1829); and in plague, by Neljoubin (Richter, ausf. Arz- 
nem. Suppl.-Bd. p. 539.) In some of these cases (as in syphilis and 
scrofula) the benefit obtained may have resulted from the bicarbonate of 
soda present in the chloride of the shops. 

As a local remedy, we employ chloride of soda in all cases attended 
with fetid discharges, not merely as a disinfectant and antiseptic—that 
is, as a chemical agent destroying fetor, and preventing the putrefaction — 
of dead matters (as gangrenous parts, the discharges from wounds and 
ulcers, &c.) though in these respects it is most valuable—but as a means © 
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of stopping or relieving morbid action by an impression produced on the 


living tissues. It frequently puts a stop to the further progress of gan- 
grene; promotes the’ separation of the dead from the living parts ; 
improves the quality of the secretions; and, at the same time, diminishes 
their quantity, when this is excessive. We apply it to ulcers of all kinds 
(whether common, phagedenic, cancerous, syphilitic, or scrofulous) 
when attended with foul discharges or a disposition to slough. We 
employ it with the greatest benefit in affections of the mucous surfaces. 


Thus it is used as a gargle to check ptyalism and ulceration of the 


mouth, whether arising from mercury or other causes. In scarlatina 
maligna we apply it to check ulceration and sloughing of the throat. In 
coryza and ozzena it has been injected into the nostrils with considerable 
benefit. In fetid and excessive discharges from the vagina, and neck of 
the uterus or bladder, it is employed as an injection with, at least, tem- 
porary relief. It has also been applied in some skin diseases, as tinea 
capitis, eczema, scabies, prurigo pudendi muliebris, &c. The above are 


only a few of the cases in which chloride of soda has been used with ii ah 


side 


most marked benefit. In conclusion, I may justly add, that the 
few, if any, remedies the uses of which, as local agents, are so valt 
and extensive, as the chlorides of soda and lime. 

ADMINISTRATION.—The liquor sode chlorinate, Ph. L. may be admi- 
nistered internally in doses of twenty drops or more, diluted with three or 
four ounces of some mild aqueous liquid. When used as.a gargle, it 
should be diluted with eight or ten parts of water: as an injection into 
the vagina, it is to be mixed with from fifteen to thirty parts of water: 
as a wash, its strength must vary according to circumstances. In some 
sloughing ulcers I have used it mixed with its own volume of water, 
but in most cases it should, at the commencement of its use, be largely 


diluted. 


A 


ANTIDOTE.—(See Catcis HypocHLoRis.) 


So'de Sul'phas.—Sul'phate of So'da. 


Hisrory.—Sulphate of soda (also called natron vitriolatum, Glauber’s 
salt, sal catharticus Glauberi, or sal mirabile Glauber?) was discovered in 
1658 by Glauber. 

Natura Histrory.—It occurs in both kingdoms of nature. As an 
efflorescence, the hydrous sulphate of soda is met with in various parts 


of the world. Inthe anhydrous state, mixed with a minute portion of 


carbonate of soda, it constitutes the mineral called Thenardite. Sul- 


phate of soda is a constituent of many mineral waters; as those of 


Cheltenham, Leamington, and Spital. It is found in the ashes of some 
plants which grow by the sea-shore ; as the Tamarix gallica. Lastly, it 
is found in some of the animal fluids; as the blood and urine. 
PREPARATION.—It is a product of several chemical processes. In the 
Pharmacopeeia it is directed to be prepared from the salt which remains 
after the distillation of hydrochloric acid. This salt consists of sulphate 
with some bisulphate of soda. It is to be dissolved in water, and to the 


solution carbonate of soda is to be added, to saturate the excess of acid 


in the bisulphate. The liquid is then to be boiled down, strained, and 
crystallized. 
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In consequence of the enormous consumption of sulphate of soda in 
the manufacture of carbonate of soda, makers of the latter article are 
obliged to procure sulphate purposely, by the addition of sulphuric acid 
to chloride of sodium.—|For the theory of this process, see p. 149.] 
Ha Properties.—The primitive form of the ordinary crystallized sulphate 

of soda is the oblique rhombic prism. ‘To the taste this salt is cooling, 
and bitterish saline. By exposure to the air it effloresces. When heated 
it undergoes the watery fusion, gives out its water of crystallization, and 
y becomes a white solid, and at a red heat it again becomes liquid: 
art of it dissolves in three parts of water at 60°, or one part of 
water at 212°. It is insoluble in alcohol. 
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Purity.—The crystallized sulphate of soda of the shops is usually 
sufficiently pure for medical purposes. The presence of chlorides in it 
may be detected by nitrate of silver. ‘ 

PuysicLogicaL Errects.—It is a mild but efficient cooling laxative 
or purgative salt, promoting secretion and exhalation from the mucous 
membrane of the stomach and bowels, without causing inflammation or 
fever. 

Usrs.—It may be employed as a common purgative, either alone or 
added to other purgatives. It is applicable in fevers and inflammatory 
affections, where we want to evacuate the bowels without increasing or 
causing febrile disorder. : | 

ADMINISTRATION.—The usual dose of it-is from six to eight drachms. 
When dried, so as to expel the water of crystallization, three and a half 
drachms act as an efficient purgative. 


‘ 


So'de Bibo'ras.—Bibo'rate of So'da. 


History:—Pliny (Hist. Nat. lib. xxxiii) describes a substance under 
the name of chrysocolla, which has been supposed by some to be biborate 
of soda. The term bauracon or baurach (from which our word borax is- 
derived) first occurs in the writings of the Arabians. By some of these 
authors (as Mesue and Avicenna) it was applied to nitre (Beckmann, 
Mist. of Invent. and Discov. vol. iv. p. 559): itis not improbable, how- 
ever, that_Geber (Search of Perfection, ch. iii.) used it to indicate our 
borax. By modern chemists the salt has been termed diborate, borate, or | 
sub-borate of soda. 
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NatTuraL History.—Borax is a substance peculiar to the mineral 
kingdom. It has been found in some mineral waters; as those of San 
Restituta, in Ischia (Gairdner, On Mineral Springs, p. 414). It occurs 
also in the waters of certain lakes, especially those of Thibet and Persia. 

PREPARATION.— Borax is obtained in two ways:—lIst, by refining 
native borax ; 2dly, by saturating native boracic acid with soda. f 

(a.) By refining native or crude borax.—About fifteen days’ journey 
north from T’eeshoo Lomboo, in Thibet, is a lake, said to be about . 


_twenty miles in circumference, and supplied by brackish springs rising 


from the bottom of the lake itself. In consequence of its high situation, 
during a part of the year this lake is frozen over. The water of it con- 
tains, in solution, both common salt and borax. ‘The latter crystallizes 
on the edges and shallows of the lake, and_is taken up in large masses, 
which are broken and dried. 

It is imported, usually from Calcutta, under the name of tincal (a 
word derived from ¢incana, the Sanscrit name for borax; Royle’s Essay 
on Hindoo Medicine, p. 97) or crude borax (borax cruda seu nativa), 
in the form of flattened six-sided prisms, coloured with a greasy unctuous 
substance, said, by Vauquelin, to be a fatty matter, saponified by soda ; 
the colour is yellowish, bluish, or greenish. Mojon states that the 
greenish grey matter which surrounds some kinds of rough borax, con- 
tains native boron. Various methods have been contrived for refining 
borax ; some calcine it, to destroy the fatty matter, others wash it with an 
alkaline solution (soda or lime), and then dissolve and crystallize. The 
product is called refined borax (borax depurata seu purificata). 

(6.) By saturating native boracic acid.—In the year 1776, Messrs. 
Hoefer and Mascagni discovered boracic acid in the Lagoni of Tuscany, 
in a state of efflorescence, and also in solution in the waters with which 
the soil is impregnated. From the soil is constantly evolved aqueous 
vapour, impregnated with boracic and hydrosulphuric acids ; formed, as 
it is supposed, by the action of water on sulphuret of boron contained 
in the interior of the earth,—by which part of the water is decomposed, 


the oxygen of which acidifies the boron, while the hydrogen forms 


hydrosulphuric acid with the sulphur, and the heat evolved causes the 
formation of some aqueous vapour. By washing the mud surrounding 
the fumaroles, or craters, decanting the liquor, and evaporating, rough 
or Tuscany boracic acid is obtained. \'To form borax from this, a solution 
of the carbonate of soda is saturated with the rough acid: effervescence 


_ takes place, and borax is formed. 


PROPERTIFS.— It occurs in large, colourless, transparent crystals, 
whose primary form is the oblique rhombic prism. In commerce we 
frequently meet with it in irregular shaped masses. Its taste is saline, 
cooling, and somewhat alkaline. It reacts on turmeric paper like an 
alkali. By exposure to the air it effloresces slowly and slightly. When 
heated it melts in its water of crystallization, swells up, and forms a 
light, white, porous substance, called calcined borax (borax usta seu 
calcinata). At a higher temperature it fuses into a transparent glass 


. (glass of borax), which is anhydrous borax. It 1s soluble in twelve parts 
e ¢ , 


of cold, or in two parts of hot water. a a ee 
CHARACTERISTICS.—Borax may be recognized by the following cha- 
racters: it reddens turmeric paper; it fuses before the blowpipe into a 


=.) 
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glass, which may be readily tinged by various metallic solutions,—thus, 
rose red by chloride of gold, and blue by solutions of cobalt; if a few 
drops of sulphuric acid be added to powdered borax, and then spirit of 
wine, the latter will, when fired, burn with a green-coloured flame ; 
lastly, if to a strong hot solution of borax, sulphuric acid be added, 
boracic acid will be deposited in crystals, as the liquid cools. The tests 
now mentioned for the most part only prove the salt to be a borate: the 
nature of the base is determinable by the tests for soda before described 
(p. 310). 

‘ «Ras are not agreed as to the precise atomic con- 
stitution of borax, in consequence of a difference of opinion as to the 
equivalent of boron. In the following table the first column shows the 
number of equivalents according to Berzelius, Dumas, and Turner,—in 
the second, according to L. Gmelin, Brande, and Phillips. 


Kq. Eq. Eq. Wt. Per Cent. Berzelius. L.Gmelin. 
Sod) ai naliles wots. Pi B22 6666... | PORT sree eek 
Boracic Acid ..... Pe eh eq seater st RAAT tre Late 36°458 0 OSS ao eee Oce 
‘Water’: sR sucuee « 1006 IO rar eS AG BT a oad eee 
Crystallized Borax. . . Lie 0 Vicb siete yA 92's ste 6099999031.) 8 Os eae 


By a particular management of the crystallizing process, Payen has 
obtained borax in permanent octahedral crystals, containing only five 
equivalents of water. Itis termed octahedral borax, in contra-distinction 
to the ordinary kind, which is called prismatic borax. Octahedral borax 
offers several advantages to the arts over the prismatic variety (Guibourt, 
Hist. des Drog. t. i. p. 191, ed. 3™°.) 

PuysioLocicaL Errects.—The effects of borax have been imperfectly 
ascertained. Its Jocal action is that of a mild irritant: applied to sores 
it excites smarting, and taken into the stomach, in large doses, excites 
vomiting. 

The constitutional effects are probably those of a mild refrigerant and 
diuretic. Wohler and Stehberger detected it in the urine, so that it 
passes out of the system unchanged. 

By some writers it is regarded as an agent exercising, a specific 
influence over the uterus; promoting menstruation, alleviating the pain 
which sometimes attends this process, facilitating parturition, diminish- 
ing the pain of accouchement, and favouring the expulsion of the | 
placenta and lochia (Vogt’s Pharmakodynamik). Further evidence, 
however, is wanting to enable us either to admit or deny the supposed 
uterine influence of borax. Some recent English writers seem to enter- 
tain no doubt as to its promoting uterine contractions (Dr. Copland, Dict. 
of Pract. Med. art. Abortion, and Brit. and For. Med. Rev. for July 1838, 
page 86). 

Borax has also been regarded as producing the effects of alkalies on 
the system ; principally, I believe, from an erroneous notion that it was a 
subsalt (Vogt, op. cit. and Sundelin, Hetlmittellehre). When Homberg 
asserted that boracic acid was a sedative, borax was supposed to possess 
simular properties. 

_ Uses.—As a local agent, borax is employed, as a detergent, in aphtha 
‘and ulceration of the mouth. In some skin diseases it has been used 
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with benefit: as pityriasis versicolor (called also liver spots or chloasma). 
A solution of it in rose-water is employed as a cosmetic. In gonorrhea 
and leucorrhcea an aqueous solution has been occasionally used, as an 
injection, with success. Lastly, in the form of omtment it has been 
applied to inflamed and painful hemorrhoidal tumors. 

Internally it has been used to diminish the secretion of uric acid; to 
act as a diuretic in dropsical cases; and to influence the uterus in the 
cases before mentioned. 'To promote uterine contractions, Dr. Copland 
recommends it in conjunction with ergot of rye. 

ADMINISTRATION.—The dose of it is from half a drachm to a drachm. 
As a detergent in aphtha it may be used in powder, mixed with sugar or 
with honey. The Mexxzire or Borax (mel boracis, Ph. L.) consists 
of a drachm of powdered borax mixed with an ounce of clarified honey ; 
it is the most eligible form for the employment of borax in the aphtha of 
children. 


So'd@ Phos'phas.—Phos'phate of So'da. 


History.—This salt was long known before its true nature was under- 
stood. In 1737 Hellot found it in the urine. It has been known by various 
names, such as alcali minerale and sal mirabile perlatum. In the shops 
it is sold as ¢asteless purging salts. Dr. Turner calls it triphosphate of 
soda and basic water. It is sometimes termed the rhombic phosphate 
of soda. 

NatTurat History.—It has been found, in small quantities, in some 
mineral waters (Gairdner, On Mineral Springs, p.19). It exists in many 
animal fluids, especially the urine of man. 

PREPARATION.—It is procured as follows :—carbonate of soda is added 
to the impure solution of phosphoric acid, obtained by digesting bone- 
ash in sulphuric acid (vide p. 250) to saturation: the liquid is then 
filtered, evaporated, and put aside to crystallize. A slight excess of soda 
, promotes the formation of fine crystals. ° 

PROPERTIES.—The primary form of the crystals of this salt is the 
oblique rhombic prism. The crystals are transparent, but by exposure 
_ to the air effloresce and become opaque. ‘Their taste is cooling saline. 

They react feebly on vegetable colours like alkalies. When heated, they 

undergo the watery fusion, give out water, and form a white mass which 

has been called pyrophosphate of soda: at a red heat this melts into a 

transparent glass, called metaphosphate of soda. The crystals of phosphate 
of: soda require, for their solution, four times their weight of cold or 

twice their weight of hot water: they are nearly insoluble in alcohol. 

_ CHARACTERISTICS.—The presence of soda in this salt is known by the 

tests for this base before mentioned (p. 310). The phosphoric acid in it 

is recognised as follows: a solution of the phosphate throws down a. 

white precipitate with acetate lead, as well as with chloride of barium: 

the precipitate in both cases is a phosphate, and dissolves in nitric 
acid without effervescence: with nitrate of silver, the phosphate of 
soda occasions a yellow precipitate soluble both im nitric acid and 
ammonia: pyrophosphate of soda, obtained by heating the phosphate, 
produces a white precipitate with nitrate of silver: hydrosulphurie acid 
as well as the hydrosulphates, occasion no change in a solution — 
_ phosphate of soda. Phosphate of lead fused upon charcoal, in the out 
‘flame of the blowpipe, becomes distinctly crystalline upon cooling. 
me 


¢ 
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CoMPosITION.—Some difference of opinion exists as to the atomic 
constitution of this salt, as is obvious from the following table :— 


Brande and Phillips. Graham and Turner. Berzelius. 
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According to Mr. Graham, one of the twenty-five equivalents of water 
performs the function of a base to the acid. 

PHYSIOLOGICAL Errrects.—In doses of an ounce, or an ounce and a 
half, it acts as a mild antiphlogistic purgative, like sulphate of soda. In 
small and continued doses it has been used with the view of altering the 
composition of the blood, and of promoting the deposit of phosphate of 
lime in the bones. i 

Usrs.—As a purgative it is employed in the diseases of children and 
delicate persons, in preference to other saline substances, on account 
of its slight taste and mild action on the stomach. It is well adapted for 
febrile and inflammatory disorders. 

It is one of the substances which have been employed in cholera, to 

restore to the blood its deficient saline matters (Dr. O’Shaughnessy, Report 
on the Chemical Pathology of the Malignant Cholera, p. 54). On account 
of the phosphoric acid which it contains it has been supposed to be 
particularly applicable in those diseases in which there is a deficiency of 
phosphate of lime in the bones. It has also been administered in 
diabetes. 3 

ADMINISTRATION.—As a purgative it is given in doses of from six to 
twelve drachms. It is best taken in broth or soup. As an alterative the 
dose is one or two scruples three or four times a day. 


So'de Car’ bonas.—Car'bonate of So'da. 


History.—This salt, as well as the sesquicarbonate of soda, was pro- 
bably known to the ancients under the term of virpov, or nitrum (vide 
Potasse Nitras, p. 292; also Sode Sesquicarbonas). The salt-alkali, or 
sagimen vitri of Geber Invent. of Verity, ch. iv., and Search of Perfec- 
tion, ch. iii.) was a carbonate of soda: the word sagimen is a corruption 
of the Hindee term sajjiloon, (Dr. Royle, Essay on Hindoo Medicine, 
p- 41). In modern times this salt has had various appellations, such as 
mild mineral or fossil alkali, aérated mineral alkah, subcarbonate of soda, 
and natrum carbonicum. | 

Natura Hisrory.—It is found in crystals, or in the form of an efflo- 
rescent powder, in several parts of the world. According to Klaproth 
(quoted by Dr. Thomson, in his Outlines of Mineralogy, vol. i. p. 96), 
it occurs at Debrezin, in Hungary, and Montenuovo, near Naples. 
Beudant (quoted by Necker in his Regne Minéral, t. 2"°. p. 667) has 
analyzed three native carbonates of soda: one from Lac Blanc, in Hun. 
gary; a second from Egypt; and a third from Vesuvius. Carbonate soda 
is a constituent of some mineral waters, which are, in consequence, 
termed alkaline, or, when they also contain a large excess of carbonic 
acid, acidulo-alkaline (see p. 148). 

- Preparation.—It may be procured from barilla, from kelp, or from 
sulphate of soda. 
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1. From barilla—The substance called barilla is an ash usually 
obtained by the combustion of plants belonging to the order Chenopo- 
tacee; as the Salsolas, Salicornias, and Chenopodiums. These are cul- 
tivated on the coasts, and when ripe are cut, dried, and burned in heaps: 
the resulting ash is barilla. Itis a hard greyish or bluish mass, not deli- 
quescent, having an alkaline acrid taste, and a peculiar odour. It con- 
sists of carbonate and sulphate of soda, sulphuret and chloride of sodium, 
carbonate of lime, alumina, silica, oxide of iron, and carbonaceous matter 
which has escaped combustion. The carbonate of soda is produced by 
the decomposition of the oxalate and other organic salts of soda con- 
tained in the plants before combustion. Several varieties of barilla are 
known in the market: they are distinguished by the names of the places 
from whence they are imported; namely, the Grand Canary and Teneriffe 
Islandsg Alicant, Sicily, Carthagena, and the East Indies. Canary barilla 
is procured from Salsola Kali (Loudon, Encyclop. of Agricult.) ; Alicant 
barilla (soda hispanica, s. alicantina) is obtained from Salsola sativa, 
Chenopodium setigerum, and other species (Lagasca, quoted in Decan- 
dolle’s Phys. Vég.p. 388). It yields from 25 to 40 per cent. of carbonate 
of soda. Sicily barilla is procured principally from Salsola sativa: it fur-- 
nishes, according to Fée (Cours d’ Hist. Nat. t.2™. p.488), 55 per cent. of | 
earbonate of soda. Of the French barillas two only deserve notice; 
namely, that of Narbonne, obtained from Salicornia herbacea, and which 
yields 14 or 15 per cent. of carbonate; and that of Aiguemortes, called 
Blanquette, and which contains from 3 to 8 per cent. only of alkaline 
carbonate. 

___ Carbonate of soda is procured from barilla by dissolving it in water, 
filtering the solution, evaporating, and crystallizing. .The importation of 
barilla has very much fallen off of late years, in consequence of the 
extraction of carbonate of soda from sulphate of soda. In 1827 the quan- 
tity imported was 326,239 cwts. (A General Statement of the Imports 
and Exports, printed by order of the House of Commons, 24th Feb. 
1829); whereas, in 1837, it was only 16,760 cwts. (Trade List, Jan. 9, 
1838). 

2. From kelp.—Kelp (called by the French Varee or Normandy Soda) 
is procured by the combustion of cryptogamic plants of the order Algacee. 
According to Dr. Greville (Alge Britannice, p. xxi.) the species most 
valued for this purpose are Fucus vesiculosus, nodosus and serratus, Lami- 
naria digitata and bulbosa, Himanthalia lorea, and Chorda Filum. These 
are burned in coffers of stone or in kilns. About 24 tons of sea-weed are 
required to produce one ton of kelp (Macculloch’s Western Islands, vol. i. 
p. 123). The resulting ash is kelp. As met with in commerce, it con- 
sists of hard, dark grey or bluish masses, having an acrid caustic taste, 
and composed of chloride of sodium, about five per cent. of carbonate of 
soda (formed by the decomposition of the oxalate and other organic salts 
of soda), sulphates of soda and potash, chloride of potassium, iodide of 
potassium or sodium, and insoluble and colouring matters. By diges- 
tion in a small quantity of water, filtering and evaporating the solution, 

_ crystals of carbonate of soda may be procured. But as this salt can be 
procured at a lower price and of finer quality from artificial soda, kelp is 
now of little value as a source of soda. In the Orkney Islands, about 
20,000 persons were, a few years since, occupied in the manufacture of 
kelp (Greville, op. cit.) 
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3. From sulphate of soda.—The principal manufactories are situated in 
the northern parts of the kingdom, and are conducted on a most extensive 
scale. The process adopted. varies in some of its details in different 

laces. 

° The sulphate of soda employed is, in part, obtained from manufacturers 
of chloride of lime, who procure a considerable quantity im the process 
for generating chlorine. But the greater part of it is made expressly by 
adding sulphuric acid to common salt (chloride of sodium). The 
hydrochloric acid which is evolved is allowed to escape into» the 
atmosphere, and is most injurious to animal and vegetable life, as I have 
before stated (vide p.150).. In the report of a trial at Lancaster, 
March 21, 1838, the Queen v. Airey, in the Times newspaper, is contained 
a very humorous account of the unpleasant effects of this gas. For the 
sake of economy, manufacturers of carbonate of soda usually make their 
own sulphuric acid. ) 

The sulphate of soda is usually decomposed by mixing it with chalk 
and some carbonaceous matter (small coal, charcoal, or sawdust), and 
heating the mixture in a reverberatory furnace. The proportions used 
by Leblanc (Dumas, Traite de Chimie, t. 2°. p. 475) are 1000 parts of 
dry sulphate of soda, 1000 of chalk, and 550 of charcoal. In a large ma- ~ 
nufactory in the neighbourhood of London the proportions of the ingre- 
dients employed are nearly 2 parts sulphate, 1 part chalk, and 1 part 
small coal. The product of this operation has a dark grey or blackish 
appearance, and is called English barilla or ball alka. By lixiviating with 
water and evaporating the resulting solution, a blackish crystalline mass is 
obtained, which, when roasted, is called soda-ash. This is digested in water, 
the solution evaporated, and the carbonate of soda afterwards crystallized 
in iron pans. For other modes of proceeding I must refer to the Traité 
de Chimie of Dumas, or Brande’s Manual of Chemistry, and Duncan’s . 
Edinburgh Dispensatory. 

The theory of the process is the following: the sulphuric acid of 
the sulphate is deprived of oxygen by the carbonaceous matter (coal 
or sawdust), while its sulphur is partly burnt and escapes as sul- 
phurous acid, and partly combines with the calcium of the chalk to form 
sulphuret of calcium. The soda unites with carbonic acid produced by 
the decomposition of the chalk, as well as by the combustion of carbon. 
To purify the impure carbonate of soda of the shops, it is ordered, in the 
Pharmacopexia, to be dissolved, strained, and re-crystallized. : 

Properties.—Carbonate of soda usually forms large crystals, the pri- 
mitive form of which is, according to Mr. Brooke, the oblique rhombic 
prism. They are transparent, and have a cooling alkaline taste. By 
exposure to the air they effloresce. When heated they undergo the 
watery fusion and give out their water of crystallization: at ared heat, the 
whole of the water is expelled, and when the resulting anhydrous carbo- 
nate has been rubbed to powder it constitutes the sod@ carbonas exsiccata, 
Ph. L.: 54 grains of which are equivalent to 144 grains of the crystal- 
lized salt. Carbonate of soda is insoluble in alcohol. It dissolves in 
twice its weight of water at 60°, and in less than its own weight at 212° F.. 
The solution reacts as an alkali on vegetable colours. 

CHARACTERISTICS.—As a carbonate it is known by the tests forethis 
class of salts already stated (vide p. 301.) From the bicarbonates it is 
distinguished by the brick-red precipitate (percarbonate of mercury) 
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which it throws down with bichloride of mercury. ‘Sulphate of magnesia 
causes a white precipitate with it. As a soda salt it is recognised by the 
tests for this basic substance already stated (p. 310.) , 

ComposiTion.—The perfect crystals of the ordinary carbonate of soda 
of commerce have the following composition :— 


Kq. Eq.Wt. Per Cent. Klaproth. 
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Impurity.—The ordinary impurities of this salt are sulphates and 
chlorides. These are detected as follows:—Supersaturate with nitric acid, 
and then add, to separate portions of the solution, chloride of barium and 
nitrate of silver: if the first occasion a white precipitate, it indicates the 
presence of a sulphate—if the second also produce a white precipitate, 
soluble in ammonia, it shews the presence of a chloride. 

PHYSIOLOGICAL HFFECTS.—Carbonate of soda is less acrid, and has a 
milder and less unpleasant taste, than carbonate of potash; but in other 
respects the effects of these two salts on both vegetables and animals are 
the same. _ 

Usrs.—Carbonate of soda is used in the same cases as carbonate of 
potash, over which it has the advantage of a less disagreeable taste. 
Fourcroy imagined that as soda is contained in animals in larger pro- 
portion than potash it was a better agent for medicinal use. Experience, 
however, has not confirmed this opinion, but has pfoved the reverse ; for 
both Sir G. Blane (Trans. of a Society for the improvement of Med. and 
Chirurg. Knowledge, 111. 347) and Mr. Brande (Quart. Journ. of Science, 
vol. vi. p. 205) state that they obtained beneficial effects, in calculous 

~ complaints, from the use of potash, where soda failed to give any relief. 
Sir G. Blane accounted for this by assuming that soda becomes applied 
to the purposes of the economy before it reaches the kidneys, whereas 
potash is carried to these organs in order to be thrown out of the 
system. 

ADMINISTRATION.— Crystallized carbonate of soda is exhibited in doses 
of from ten grains to half a drachm or a drachm, or five grains toa 
scruple of the dried carbonate, which may be given either in the form of 
powder or pills. 

It is sometimes employed in the manufacture of the effervescing 

draught. A scruple of the crystallized salt saturates about 9% grains 
of the ordinary crystals of citric acid, 107 grains of crystallized tartaric 
acid, or 23 fluidrachms of lemon juice. 

ANTIDOTES.—( Vide art. PoTassa, p. 279). 


So'de Sesquicar’bonas.—Sesquicar' bonate of So'da. 


In the province of Sukena, near Tripoli, is found a substance which the 
Africans call Trona—a word from which are probably derived the terms 
virpov, nitrum, and natron (vide Porass® Nirras and Sopa CARBONAS). 
But the analyses of Klaproth (Beitrage, i111. 83), Phillips (Quart. Journ. 
of Science, vol. vii. 297), and Beudant (quoted by Necker, Regne Minéral, 


ls 
Jt, 
a 


326 ELEMENTS OF MATERIA MEDICA. 


ii. 668) show that the. quantity of carbonic acid which it contains is 
larger than the carbonate, and less than the bicarbonate: hence Mr. 
Phillips denominated the salt a sesquicarbonate. From the analysis of 
MM. Mariano de Rivero and Bossingault (Ann. de Chim. xxix. 110) it 
appears that the substance termed Urao, and which occurs at the bottom 
of a lake at Lagunillas, near Merida, in South America, has a similar 
composition.—|[For an account of this lake, see Quart. Journ. of Science, 
vol. i. p. 188.] ; 

The white powder sold in the shops of this country for making sodaic 
powders, and which is denominated carbonate, bicarbonate, or sesquicar- 
bonate of soda, is a compound of soda and carbonic acid; the quantity 
of the latter constituent being greater than that of the carbonate, but 
less than that of the bicarbonate. Hence in the Pharmacopeeia this salt 
is denominated sod@ sesquicarbonas, and its composition has been sup- 
posed to be identical with the ¢rona of Africa and the wrao of South 
America. It is distinguished from the ordinary carbonate of soda by 
its not causing a white precipitate with a cold solution of sulphate of 
magnesia. 

The so-called sesquicarbonate of soda of the shops, usually, if not 
invariably, contains carbonate and bicarbonate of soda; these may be 
detected as follows:—Wash with a small quantity of distilled water, and 
filter: the solution contains carbonate of soda (known by its throwing 
down a brick-dust red precipitate on the additiqn of bichloride of mer- 
cury)—while there remains on the filter bicarbonate of soda (recognized 
by its causing a white precipitate, or a slight milkiness or opalescence 
_with bichloride of mercury.)* The relative proportions of carbonate and 
bicarbonate of soda are not constant—a fact which will explain the fol- 
lowing remark made by Mr. Phillips (Transl. of the Pharm. 3". ed. 
1838) :—“ I am informed by Mr. Everitt that bicarbonate of soda is now 
not unfrequently to be met with; and very commonly, instead of mere 
sesquicarbonate, a mixture of this salt and a large proportion of bicar- 
bonate may be obtained from those who manufacture on a large scale.” 
(For further information respecting the sode sesquicarbonas, Ph. L., see 
Sop BIcaRBoNAs.) 

The composition of native crystallized sesquicarbonate of soda is as 
follows :— | 


Eq. Eq.Wt. Per Cent. Klaproth. Boussingault. 
Trona. Urao. 
SPA sym Jen. aye be hey” byca pon pot cya Begin onke? bagi ea Dealir hd panies asi ce 
Carbonic Acid ee. aeerarar vans: uaraie yr aren rd tele ok PPT 
Water i. wa iim OSM PL BER Oa MGC a NS err Sinn ae ae ee 
Sulphate Soda — .- — eee d ofan oh PQ Y. Sh Sa ee 


Native SesquicarbonateSodal .... 83 .... 10000 .... 1000 .... 99°99 


a ee MS EE I I i a a ee 


* I have been recently informed by Mr. Scanlan that the salt called Ammonie Ses- 
quicarbonas (vide p. 173) is resolved, by washing with water, into two salts, the car- 
bonate of ammonia, which dissolves, and a mass of crystals of bicarbonate of ammonia 
having the form of the lump of sesquicarbonate employed. Mr. Scanlan has also 
obligingly furnished me with illustrative specimens of the above results. The crystals 
of what he has sent me as bicarbonate of ammonia have, however, a slight odour of 
ammonia; but he tells me, that when first prepared they were odourless. Dr. Dalton 
(Mem. of the Lit. § Phil. Soc. of Manchester, 2" Ser. vol. iii. p- 18) seems to have 


been ar, that the salt now called sesquicarbonate of ammonia was a mixture of 
two salts. at 
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So'de Bicar'bonas.—Bicar’bonate of So'da. 


History.—This salt was discovered by Valentine Rose. In some 
works itis termed natron carbonicum perfecte saturatum seu acidulum. 
Mixed or combined with carbonate of soda it constitutes the sod@ sesqui- 
carbonas of the Pharmacopwia—the carbonate or bicarbonate of soda ox 
the shops. 

NaturaL History.—It is a constituent of the mineral waters called 
acidulo-alkaline, as those of Carlsbad and Seltzer. 

PREPARATION.—-There are several methods of procuring it. Of these I 
shall briefly notice three. | 

1. Process of the Pharmacopeia.—The substance called in the London 
Pharmacopeeia sod@ sesquicarbonas is ordered to be prepared as follows:— 
Dissolve seven pounds of carbonate of soda in a gallon of distilled 
water, and strain: then pass carbonic acid into the solution to. satura- 
tion, that the salt may subside. Dry this with a gentle heat, wrapped 
and pressed in cloth. According to Mr. Brande (Manual of Chem.) 
160 lbs. of carbonate should be dissolved in 13 gallons of water, and car- 
bonic acid thrown into the solution in a proper apparatus. About 50 
Ibs. of bicarbonate fall: and when separated should be dried in an 
hydraulic press, and afterwards by exposure to heat not exceeding 100° F. 
A fresh portion of carbonate is dissolved in the mother liquor, and the 
operation repeated as before. 

The carbonic acid used in this process is usually procured artificially 
by the action of dilute sulphuric acid on carbonate of lime. In some 
countries, however, it is obtained from natural sources, as at Vichy, 
where it is collected from the mineral waters. (For a description and 
sketch of the apparatus used in the collection of the gas by D’Arcet, see 
Dict. del Indust. 3™°. t. p. 61.) 

2. Smith’s process.—This consists in placing the ordinary carbonate 
of soda.in a box, and surrounding it by an atmosphere of carbonic acid 
gas under pressure. As the bicarbonate combines with much less water 
of crystallization than is contained in the carbonate, a considerable por- 
tion of water is liberated, which, saturated with part of the salt, is allowed 
to drain off: when the gas ceases to be absorbed, the salt is taken out 
and dried. On examination it is found to have retained the original 
form of the pieces; but they have become of a porous and loose texture, 
presenting the appearance of numerous crystalline: grains, aggregated 
together, and having a snow-white colour. (Journ. of the Philadelphia Col- 
lege of Pharm. vol. i. quoted by Dr. Bache in the United States Dispen- 
satory. Fora sketch of the apparatus employed by Souberain in per- 
forming Smith’s process, see his Nowv. Traité de Pharm. t. 2™°. p. 341.) 

_ 8. Process by sesquicarbonate of ammonia.—This is the process 
directed to be followed in the London Pharmacopeeia for 1809. Sesqui- 
carbonate of ammonia is to be added to a solution of carbonate of soda, 
and a heat of about 100° F. applied to drive off the ammonia: the solu- 
tion is then to be set aside to crystallize. The proportions employed. in 
the Pharmacopeeia of 1809 were a pound of carbonate of soda, three 
ounces of sesquicarbonate of ammonia, and a pint of distilled water. 
Winckler (Lehrb. d. Pharm. Chemie. 1% Th. 8. 292) directs 4 parts of 
crystallized carbonate of soda, 14 parts of sesquicarbonate of ammonia, 
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and 10 parts of water. The proportions ordered by MM. Henry and 
Guibourt (Pharm. Raisonnée, t. 2°4. p. 409, éd. 2™°.) are 6 parts of the 
crystallized carbonate of soda, 2 parts of sesquicarbonate of ammonia, 
and 4 parts of water. 

PropertiEs.—Bicarbonate of soda usually occurs in the form of a 
white crystalline mass. The perfect crystals are, according to Dr. Thom- — 
son (Chem. of Inorg. Bodies, vol. 11. p. 54), oblique rectangular prisms. 
The taste of this salt, and its reaction on vegetable colours, are slightly 
alkaline. By exposure to the air it effloresces superficially. When 
heated it evolves carbonic acid and water, and becomes the anhydrous 
carbonate. It dissolves in 13 parts according to Rose, or 8 parts accord- 
ing to Berthollet, of cold water. By heat the solution loses first one- 
quarter, and subsequently one-half of its carbonic acid. th Ry 

CHARACTERISTICS.—T'0 recognize the carbonic acid and soda of this 
salt, the tests are the same as before described (vide p. 324) for the car- 
bonate of soda. From the latter salt the bicarbonate of soda is distin- 
guished by its causing neither a brick-red precipitate with the bichloride 
of mercury, nor a white precipitate with the sulphate of magnesia. The 
sodaic powder of the shops (sod@ sesquicarbonas, Ph. L.) being a mixture 
of carbonate and bicarbonate produces a red precipitate with bichloride 
of mercury, but no precipitate with sulphate of magnesia; and when 
washed with a small quantity of cold distilled water, leaves a white 
powder (bicarbonate of soda), which, when dissolved in water, gives a 
white precipitate or slight opalescence to a solution of bichloride of 
mercury. 

Composition.—Crystallized bicarbonate of soda has the following 
composition :— 
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According to Dr. Thomson’s analysis (First Principles of Chemistry, 
vol. ii. p. 268), this salt contains only one equivalent of water of erys- 
tallization. 

Purity.—When quite pure, this salt occasions no precipitate with 
chloride of platinum, perchloric acid, or tartaric acid, by which its free- 
dom from potash is demonstrated. When supersaturated with pure nitric 
acid, it gives no precipitate with either chloride of barium or nitrate of 
silver, by which the absence of sulphates and chlorides is shewn. Lastly, 
it occasions a white precipitate with bichloride of mercury, by which the 
freedom from a simple or mono-carbonate is shewn. | 

PuystoLocicaL Errects.—The effects of this salt are analogous to 
those of bicarbonate of potash, than which it is regarded as having a 
- somewhat less disagreeable taste and a slighter local action. It is of 
course less caustic and irritant than the sesquicarbonate, and still more 
so than the carbonate of soda. Its remote or constitutional effects are 
analogous to those of the caustic alkalies. (Vide Porassa, p. 275.) 

Usrs.—It is employed as an antacid in those forms of dyspepsia which 
are attended with an inordinate quantity of acid in the stomach; as a 
lithontriptic in those kinds of lithiasis which are accompanied with an 
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excessive secretion of uric acid and the urates; as a resolvent or altera- 
tive in certain forms of inflammation, in glandular affections, in syphilis, 
and scrofula ; and as a diuretic in some dropsical complaints. (For fur- 
ther particulars regarding these uses of bicarbonate of soda, vide PoTassa, 
p: 277, et seq.) 

The principal consumption of bicarbonate of soda (sod@ sesquicarbo- 
nas, Ph. L.) is in the preparation of the effervescing draught, soda-pow- 
ders, and Seidlitz powders: in these the bicarbonate is mixed with a 
vegetable acid (either citric or tartaric, usually the latter.) Taken in a 
state of effervescence, a solution of this kind is an agreeable and refreshing 
drink for allaying thirst, checking sickness, and diminishing febrile heat, 
as I have before mentioned (p. 193.) The resulting soda-salt (tartrate or 
citrate) undergoes partial digestion in its passage through the system, and 
is found in the urine in the state of carbonate. Hence, therefore, these 
effervescing preparations may be employed as diuretics and lithontriptics, 
instead of the simple carbonate or bicarbonate of soda, than which they 
are more agreeable. On the other hand they are highly objectionable, 
and are to be carefully avoided, in the treatment of phosphatic deposits in 
the urine. Alluding to these cases Dr. Prout (Inquiry into the Nature 
and Treatment of Affections of the Urinary Organs, 2d ed. p. 145) 
observes, “were I required to name the remedy calculated to do the most 
mischief, I should name the common saline draught, formed of potash or 

soda, and some vegetable acid.” 

ADMINISTRATION.—The dose of this salt is from ten grains to a drachm. 
In the preparation of effervescing draughts, a scruple of the powder sold - 
in the shops as bicarbonate of soda (sod@ sesquicarbonas, Ph. L.) usually © 
requires about 18 grains of crystallised tartaric acid, or about 17 grains - 
of the ordinary crystals of citric acid; or four drachms of lemon juice, to 
saturate it. 

1. Sopaic Powpvers.—These consist of half a drachm of bicarbonate 
of soda, contained in a blue paper, and 25 grains of tartaric acid, in a 
white paper. When taken they should be dissolved in half a pint of 
water. The flavour of the solution is improved by adding to the water, 
before dissolving the acid, one or two drachms of simple syrup, and 
either half a drachm of the tincture of orange-peel, or two or three drops 

of the essence of lemon. The pulvis aérophorus e natro carbonico acidulo 
of the Prussian Pharmacopeeia consists of a drachm of the bicarbonate, 
two scruples of tartaric acid, and the like quantity of white sugar. 
_Ginger-beer powders are made in the same way as sodaic powders, except 
that five grains of powdered ginger and a drachm of white sugar are. 
mixed with the bicarbonate of soda. 

9. Serprtirz PowpeErs.—These consist of two drachms of tartarized 
soda and two scruples of bicarbonate of soda contained in a blue paper, 
and 30 grains of powdered tartaric acid in a white paper. These are to be 
taken dissolved in half a pint of water, while the liquid is in a state of 
effervescence. ‘These form an agreeable and mild aperient. Why they 
are called Seidlitz powders I cannot divine, as they have no analogy to 
Seidlitz water. °. | 

3. Sopa Waren, properly so called: Liquor sod@ effervescens, Ph. L. 
—The greater part of the liquid sold in the shops as bottle-soda water, 
and soda water from the fountain or pump, is merely a solution of car- 
bonic acid in common water, effected by pressure, and, therefore, has no 
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claim to the denomination of soda water (vide p. 191). Some few 
makers, however, prepare it by condensing carbonic acid in a solution of 
carbonate or bicarbonate of soda: this is soda water properly so called, 
formule for which are given in all the British Pharmacopceias, as well as 
in the French Codex ; but which I conceive are quite unnecessary, as 
this liquid can be prepared extemporaneously by adding bicarbonate of 
soda to the ordinary bottle-soda water. ‘Thus, half a drachm of bicar- 
bonate of soda and half a pint of bottle-soda water, will form a solution 
of the same strength as the liquor sode@ effervescens of the London Phar- 
macopceia, which is directed to be prepared by dissolving a drachm of 
sesquicarbonate of soda in a pint of distilled water, and forcing into it 
an excess of compressed carbonic acid gas. The agua carbonatis sode 
acidula (Ph. Dublin) is of the same strength: the agua super-carbonatis 
sode (Ph. Edinb.) contains 96 grains of carbonate of soda to a pound of 
water. 

A fraudulent imitation of soda water is said to have been practised by 
adding a few drops of sulphuric acid to a solution of carbonate of soda 
in water, and instantly corking the bottle. The fraud may be detected 
by chloride of barium, which throws down a white precipitate insoluble 
m nitric acid. 

Soda water properly so called (liquor sode effervescens, Ph. L.) is 
employed in the same cases as bicarbonate of soda. ‘The additional 
quantity of carbonic acid contained in it, renders it more agreeable and 
not less effectual, as an alkaline agent, in its operation on the system 
generally. It is employed to counteract or prevent the inordinate secre- 
tion of uric acid and the urates; but both this and soda water powders 
are highly injurious in phosphatic deposits,—in the latter case, however, 
carbonic acid water (ordinary bottle-soda water) may be used (vide 
p- 198). ! 


Potas'se So'dio-Tar'tras.—So'dio-Tar'trate of Pot'ash. 


History.—This salt was discovered by Seignette, an apothecary at 
‘Rochelle, in 1672, and hence it is frequently termed Sezgnette’s salt or 
Sel de Seignette (Beckmann’s Hist. of Invent. vol. iv. p. 616). He called 
it alkaline salt, sal polychrest, and Rochelle salt (sal rupellensis). 'To 
distinguish it from the sal polychrest (sulphate of potash) of other writers, 
it is sometimes denominated sal polychrestum Seignetti. Its other names 
are, tartarized soda (soda tartarizata seu natron tartarizatum), or the — 
tartrate of potash and soda. In the Pharmacopeeia it is termed sode 
potassio-tartras. 

PREPARATION.—The following are the directions for preparing this 
salt in the London Pharmacopeeia:—Dissolve 12 ounces of carbonate of 
soda in four pints of boiling water, and add, gradually, 16 ounces of 
powdered bitartrate of potash. Strain the liquor; then apply a gentle 
heat until a pellicle floats, and set aside, that crystals may be formed. 
The liquor being poured off, dry these. Again evaporate the liquor, that 
_ it may yield crystals. -< 

In this process the excess of acid in the bitartrate of potash is satu- 
rated by the soda of the carbonate, while the carbonic acid of ‘the latter 
is disengaged. 

Properties.—This salt is met with in large, transparent, and regu- _ 
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larly-shaped crystals, whose primary form is the right rhombic prism: 
but curiously enough, the crystals are frequently produced in halves. 
Their taste is mildly saline and bitter. Exposed to the air they slightly 
effloresce. When heated they undergo the watery fusion, evolve their 
water of crystallization, and are decomposed: the residue consists of 
charcoal and the carbonates of potash and soda. They are readily 
soluble in cold, and still more so in hot water. 

CHARACTERISTICS.—This salt may be recognised by the shape and 
‘size of the crystals. Sulphuric acid added to the aqueous solution throws 
down small crystals of bitartrate of potash; perchloric acid throws down 
perchlorate of potash: the chlorides of barium and calcium occasion 
white precipitates, soluble in excess of water, and composed of soda, 
tartaric acid, and, in the one case, baryta, in the other lime: chloride 
of platinum produces a yellow precipitate of the platinum-chloride of 
potassium. Nitrate of silver occasions a white precipitate (tartrate of 
silver), soluble in excess of water. When heated, potash-tartrate of 
soda is decomposed, evolves various volatile substances, and gives out 
the odour of caromel. Ifthe residuum be digested in hydrochloric acid, 
we obtain a solution of the chlorides of sodium and potassium: the 
chloride of potassium may be precipitated by chloride of platinum, 
leaving chloride of sodium in solution, which may be detected by the 
tests already mentioned for this salt (p. 310). 

ComposiTion.—The composition of this salt is as follows :— 
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Dr. Thomson (First Principles, ii. 440) says, that when the crystals are 
free from all adhering moisture they contain only eight equivalents of 
water of crystallization, and their atomic weight is then 284. 

PuysioLocicaL Errects.—It is a mild, laxative, cooling salt, very 
analogous in its effects to the tartrate of potash. Sundelin (Hedlmittell.) 
says it is uncertain as a purgative, sometimes failing, at others acting 
very slowly, but strongly, and with violent abdominal pain. He thinks 
it may be completely replaced in practice by a mixture of magnesia and 
sulphate of magnesia. Like the other vegetable alkaline salts, it under- 
goes partial decomposition in the system, and is converted into the car- 
bonate, in which state it is found in the urine. Hence its use should be 
carefully avoided in persons suffering with phosphatic deposits in the 
urine. ai 7 RAS: 

Usrs.—It is commonly employed as a mild aperient for females and 
other delicate persons. It may be used with advantage by those who 
are subject to excessive secretion of uric acid or the urates. 

ADMINISTRATION.—It is given in doses of from half an ounce to an 
ounce. It should be exhibited largely diluted with water. A very con- 
venient mode of exhibition is in combination with bicarbonate of soda 
and tartaric acid in an effervescing condition (vide Serpz1rz PowDERs, 


p. 329). ) 
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So'de Ace'tas.—Ac'etate of So'da. 


History.—This salt was first described by Baron, in 1747 (Thomson’s 
Chemist. of Inorg. Bod. vol.ii. p. 464): but according to Dulk (die Preuss. 
Pharm. tibers. u. erlaut.) its real discoverer was F. Meyer, in 1677. It 
was formerly called terra foliata tartari crystallisata, or terra foliata 
mineralis. 

PREPARATION.—It may be readily procured by saturating carbonate of 
soda by distilled vinegar (as directed in the Dublin Pharmacopceia), 
evaporating the solution and crystallizing. In this process the acetic 
acid expels the carbonic acid with effervescence. 

On the large scale acetate of soda is obtained by manufacturers of 
pyroligneous acid by the following process :—Rough or impure pyrolig- 
neous acid is saturated with either slacked lime or chalk. In this way 
there is formed an impure acetate of lime (commonly termed pyrolignate 
of lime). ‘To the clear solution is added sulphate of soda. Double. 
decomposition takes place: sulphate of lime precipitates, and acetate of 
soda remains in solution. The clear liquid is then evaporated and crys- 
tallized. The impure acetate of soda thus procured is purified by 
drying, solution in water, re-crystallization, fusion in an iron pot, expul- 
sion of the water of crystallization by heat, incipient carbonization to 
decompose the impurities of the salt, re-solution, and re-crystallization. 

PROPERTIES.—The primary form of the crystals of this salt is the 
oblique rhombic prism. Geiger (Handb. d. Pharm. 1 Bd. 150, 3 Aufl.) 
says that a saturated solution of this salt does not readily crystallize 
when cooled in a tall glass vessel unless some pointed or angular body be 
introduced. Its taste is cooling, saline, and bitterish. Exposed to the 
air, at ordinary temperatures, the crystals undergo little change ; but in 
dry and warm air they effloresce and become anhydrous. When heated 
they first undergo the watery fusion, then give out their water of crystal- 
lization, and afterwards undergo the igneous fusion. At a red heat they 
are decomposed, and give, as a residue, a mixture of charcoal and carbo- 
nate of soda. They are soluble in about 3 parts of cold water; and are 
slightly soluble in alcohol. 

CHARACTERISTICS.—As an acetate it is recognized by the tests before 
mentioned (p. 222) for this class of salts. That the base is soda is shewn 
by the characters already described (p. 310) for the soda salts. 

Composition.—The following is the composition of this salt :— 


Eq. Eq. Wt. Per Cent. Berzelius. 
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Crystallized Acetate of Soda. .1....137.... 99°99... . 100°00 


Pority.—It should be white and perfectly neutral to test-papers 
(litmus and turmeric.) The presence of sulphuric acid may be recog- 
nized by chloride of barium, which occasions, with this acid, a white 
precipitate insoluble in nitric acid. If nitrate of silver cause a white pre- 
cipitate insoluble in both water and nitric acid, but soluble in ammonia, | 


q 
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the presence of a chloride is to be inferred. Potash may be recognised 
by the before-mentioned tests for this base (p. 274), as well as by the 
deliquescence of the suspected acetate. 

PuystoLocicaL Errects.—Acetate of soda operates on the body like 
acetate of potash, but is probably somewhat milder in its action. 

Uses.—It is rarely employed for medicinal purposes. It may, how- 
ever, be used as a substitute for acetate of potash, over which it has the 
advantage of not being deliquescent. 

In pharmacy and the arts it is largely employed in the manufacture of 
acetic acid (vide p. 221), and on this account has been introduced into 
the Pharmacopeia, as the officinal source of this acid. 

ADMINISTRATION.—The dose of it, as a diuretic, is from a scruple to 
two drachms. 


Sa'po.— Soap. 


History.—The Hebrew word Oorith, translated in our version of the 
Bible (Jer. 11. 22, and Mal. iii. 2), soap, is, by most commentators sup- 
posed to refer to a plant, or to the alkaline ashes of some plant. Pliny, 


_ who (Hist. Nat. xxviii.) mentions soap, says it is made of tallow and ashes, 


ascribes its invention to the Galls, and adds, that the Germans employed 
both thick and liquid soap (hard and soft soap?) In the excavations 


_ made at Pompeii, a complete soap-boiler’s shop was discovered, with the 


soap still perfect, though it must have been manufactured for more than 
1700 years (Parkes, Chem. Essays, ii. 5, 2". ed.) 

Natura History.—Soap is always an artificial product, unless the 
spontaneous formation of adipocire, from dead animal matter, be consi- 
dered an exception to this statement. ‘This substance appears, from the 


. analysis of Chevreul, to consist of a small quantity of ammonia, of potash, 


and lime united to much margaric acid, and a very little oleic acid. 

PREPARATION.—The manufacture of soap varies according to the qua- 
lity of this substance intended to be produced. 

The soaps employed in medicine are those which contain, as their 
base, potash, soda, ammonia, lime, or oxide of lead: the three first are 
called soluble—the two latter insoluble soaps. Of these five, two only 
require notice at present, viz. those which contain either soda or potash : 
and for an account of the three other soaps I must refer to the articles 
LiInIMENTUM AMMONLE (p. 176), LintmenTUM Catcis, and EMPLASTRUM 
PLUMBI. 

1. Or Sopa Soap (sapo sodaicus: s. natrinus: s. durus: s. spissus of 


Pliny?) The quality of this kind of soap varies according to the kind of 


fatty or resinous matter used in its manufacture. 

(a.) Olive oil soda soap (sapo ex olive oleo et soda confectus, Ph. L. 
sapo durus, Ph. Dub. Sapo Hispanicus.)—This is made by boiling 
olive oil with a solution of caustic soda (prepared by the action of lime 
on barilla or some other impure carbonate of soda) till the soap separates, 
to promote which common salt is sometimes added. It is then suffered 
to congeal, and afterwards remelted in water to remove any adhering 
alkali. When sufficiently cold it is.run into frames (wooden troughs 
with moveable bottoms), and after it has acquired sufficient firmness, is 


‘cut into long cakes or bars by means of a wire. (For further details, 
‘consult Aikin’s Dict. of Chemistry, art. Soap.) 


There are two varieties of olive oil soda soap—one white (sapo albus) 


. 
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—another, marbled or mottled. 'The soap sold in the shops as Castile 
soap (sapo castiliensis) is of the latter kind: the marbled appearance 
which it presents is produced by the addition of sulphate of iron to a 
part of the alkaline ley, after the soap is fully boiled, which gives the 
blue colour; and the stirring in red oxide of iron, when the soap is 
almost made, gives the red colour.” (Thomson’s London Dispensatory.) 
The marbling, or mottling, therefore, is an impurity. : 

(b.) Almond oil soda soap (sapo amygdalinus. Fr. Codex.)—This is 
the medicinal soap (savon médicinal) of the French ; directions for pre- 
paring which are contained in the French Codex. 

(c.) Animal oil soda soap (sapo sebaceus, Geiger: sapo vulgaris, United 
States Ph.)—Of this two kinds are in common use in this country. The 
best is that called white curd soap, and which is prepared from pure or 
white tallow and soda: when scented it constitutes Windsor soap. ‘The 
common or domestic soap, usually termed mottled soap, is made with 
refuse kitchen grease (commonly called kitchen stuff.) 

(d.) Resin soda soap.—This is the common yellow soap of the shops, 
and is the commonest of the hard soaps of this country. It owes its pecu- 
liar properties to the admixture of resin and palm oil with animal fat. 

Besides the above, there are many other varieties of hard soap, termed 
Jancy soaps, sold by perfumers. The patent silica soap consists of the 
usual kinds of soaps to which precipitated silica is added. 

2. Or Porasu Soap. (sapo potassicus: s. kalinus: s. mollis: s. liqui- 
dus, Pliny t)—This kind of soap is made with caustic potash instead of 
caustic soda. | 

(a.) Olive oil potash soap (sapo mollis,—sapo, ex olive oleo et potassa 
confectus, Ph. L.)—No soap of this kind is made or known in London. 
I am informed by Messrs. Rowe, of Brentford (the most extensive ma- 
nufacturers of soap in the neighbourhood of the metropolis), that they are 
unacquainted with it. On inquiry I find that a white soft soap, made by 
Mr. ‘Taylor, 13, Newington Causeway, is used at Apothecaries’ Hall, in 
the preparation of Ung. Sulph. Co. Ph. L.; but I have been unable to pro- 
cure a sample of it. Mr. Taylor tells me it is only made to order, as 
there is very little demand for it, the principal consumption being at 
Apothecaries’ Hall. He also informed me, that it was made from three 
fatty substances (olive oil, tallow, and some other oil), and two alkalies 
(potash and soda)—that it is white, and has the consistence of butter, but 
by keeping becomes harder. 

(b.) Animal oil potash soap.—This is the common soft soap of the shops, 


and which is made with fish oi] (whale or cod), tallow and potash. (For — 


particulars respecting its manufacture consult Ure’s Dict. of Chem., art. 
soap.) 

THEORY OF SAPONIFICATION.—Soaps are to be regarded as alkaline 
salts, formed by the action of alkaline bases on fatty or resinous bodies. 
At one time it was supposed that they were mere compounds of fat or 
resin and of alkali ; but it is now known that in the process of saponifi- 
cation, the organic constituents (stearine, margarine, and olein) of vegeta- 
ble and animal fats undergo certain chemical changes by which acids 
(stearic, margaric, and oleic) are produced, which, combining with the 
bases, form the salts (stearates, margarates, and oleates) commonly 
termed soaps; and at the same time a sweet substance (glycerine) is gene- 
rated. Thus it appears that, by the influence of an alkali, one equiva- 
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-lent or 564 parts of stearine are converted into one equivalent or 527 
parts of anhydrous stearic acid, and one equivalent or 37 parts of anhy- 
drous. glycerine ; the stearic acid unites with the alkali to form soap. 
The following diagram illustrates these changes :— 

REAGENTS. RESULTS. 

73 eq. Carbon 438 es eq. Carb. 420 1 eq. Anhyd. Stearic Acid 


“SOAP. 


1 eq. 3 eq. Carb. 18. = 507 
Stearine < 70 eq. Hydrog. 70 % n ele vd 
564 . : 
5 eq. Oxyg. 40 ee og 
: Te eek ie 3 2 eq. Oxyg. 16 PSMA OR dos ala nails Baca SS. J eq. Anhyd. Glycerine 
= 37 


In the conversion of resin into soap the phenomena are different. 
Resins consist of one or more acids, which combine with alkalies to form 
resinous salts or soaps. ‘Thus ordinary yellow resin (or rosin) consists 
of two acids, called respectively pinic and silvic acids; and a soda 
soap made of this substance would, therefore, be a mixture of pinate and 
silvate of soda. 

_Properties.—The consistence, colour, odour, and sp. gr. of soap 
vary in the different kinds. The taste of all is slightly alkaline. All 
the alkaline soaps are soluble both in water and alcohol. The substance 
called transparent soap is prepared by evaporating an alcoholic solution 
of pure soap. When heated soap fuses, swells up, and is decomposed, 
leaving a residuum of charcoal and alkaline carbonate. Most of the acids 
decompose soap: they unite with the alkaline base and separate the fatty 
acids. The earthy salts (as sulphate of lime, sulphate of magnesia, alum, 
&c.) also decompose soap: the fatty acids unite with the earth to form 
an insoluble earthy soap, while the alkali of the soap combines with the 
acid of the salt. The hardness of sea, spring, and well water, depends on 
the earthy salts (principally sulphate of lime) which decompose soap : 
hence tincture of soap may be used as a test of the hardness or softness 
of common waters. ‘he metallic salts also decompose soap, and give 
rise to metalline soaps. | 

Olive oil soda soap may be either white or marbled, as before stated. 
When pure it has very little odour. It is hard, but in the fresh state may 
be easily worked or kneaded between the fingers: by keeping in warm 

. air it becomes.dry and pulverizable. It should not feel greasy, have a 
rancid odour, communicate an oily stain to paper, nor be covered with a 
saline efflorescence ; but should dissolve completely and readily in both 
water and alcohol. The marbling, as I have before stated, is an impurity. 

Animal oil potash soap (common soft soap) is of a brownish or yel- 

lowish colour; transparent, but interspersed with white specks, owing to 
_the admixture of tallow. 

CHARACTERISTICS.—Soap may be partly recognised by its physical 

properties, especially by its feel, which is so well known that it is usually 

called soapy. The solubility of soap in water and alcohol is an impor- 
tant character, as well as its detergent quality, which depends on its 
_ power of rendering fatty and other matters soluble in water. The effect 

of heat on it also deserves notice: if the carbonaceous residuum be 

digested in weak hydrochloric acid, and the solution filtered and concen- 

trated by evaporation, the nature of the alkaline base may be ascertained 
_ by applying the tests for potash and soda before mentioned (pp. 274 and 
$810). Lastly, the action of acids and earthy and metallic salts ona 
solution of soap, as already noticed, serves to recognise soap. 
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Composttion.—The following is the composition of several varieties 
of soap :— | | , 


OLIVE OIL SODA SOAP. ANIMAL OIL POTASH SOAP. 
Piediwigmbukuriel sere | 
: Foreign | London-made 
Marseilles white. pee Castile, Castile, Glasgow soft soap. 
*| very dry.| very dry. 
ney Sap ee ere et Ure 6 6 9°0 10°5 Potash sc%. ven Dasst eece ee OM 
tearic acid ........ 9°20 : ; : . 

Baa taal heh aoe 64 76°5 75°2 || Fatty acids......--++-+0 43°7 
Water’ acini iensclesitieoO 34 30 14°5 14°3 Water ...------0-e-e 2228 47°3 
Olive oil soda soap. . 100°00 100 100 100.0 100°0 Animal oil potash soap --100°0 
(Braconnot.)|(D’Arcet.)|(Thenard)| (Ure.) (Ure.) (Ure.) 


For analyses of other kinds of soap I must refer the student to Ure’s 
Dict. of Chemistry, and Gmelin’s Handb. d. Chemie. The atomic con- 
stitution of soap cannot be determined with accuracy, on account of the 
great variation in the quantity of water. The relative proportion of acid 
and base appear to be nearly one equivalent of the fatty acid to two of 
the alkali. Thus, olive oil soda soap may be regarded as a compound of 
one equivalent or 518 parts of oleic acid, and two equivalents or 64 parts 
of soda, exclusive of the water and the small quantity of stearate (or 
margarate) of soda present. 

Purrtry.—The adulterations of soap are excess of water, lime, gypsum, 
or pipe-clay. The first may be known by the consistence of the soap, 
and the great loss of weight which this substance undergoes in dry air. 
The other impurities may be detected by alcohol, which leaves them 
undissolved. 

PuysroLocicaL Errects. (a.) On vegetables.—Soap, used as a manure, 
appears to promote vegetation (Decandolle, Physiol. Végét. p. 1343). 

(b.) On animals.--It does not appear to be poisonous to animals. 
Veterinarians employ it as a diuretic, and, in large doses, as a purgative. 

(c.) On man.—Soap acts very much like the alkalies (vide PoTASs&, 
p- 275). Its local operation, however, is much less energetic than either 
the caustic or even the carbonated alkalies. Hence it may be adminis- 
tered in considerable doses without causing irritation or mflammation. 
When swallowed it very readily palls the appetite and disturbs the diges- 
tive functions, and in these qualities it is more powerful than the alkalies. 
Perhaps these effects depend on the fatty acids which must be disengaged 
in the stomach, in consequence of the union of the alkali of the soap 
with the free acids of the gastric juice. Probably the fatty acids become 
more or less completely digested, for soap acts on the general system like 
the alkalies; it promotes the secretion of urine, and communicates alka- 
line properties to this fluid. In large doses, soap acts as a purgative. 
I knew an idiot who had frequently eaten large lumps of soap without any, 
ill Bet and I have heard of a pound of it being swallowed for a 
wager ! 

Usrs.—As an antacid, soap is employed in poisoning by the mineral 
acids: it should be administered in the form of a strong solution, which 
effectually neutralizes the acid without acting as an irritant. So also in 
those forms of dyspepsia which are attended with an excessive formation 
of acid, soap may be usefully employed to neutralize it. External parts 
burnt with the strong mineral acids, or with phosphorus, should be 
washed with a solution of soap. As a lithontriptic, soap has been used 
in those forms of lithiasis in which uric acid or the urates prevail. 
A mixture of soap and lime-water was once considered a most powerful 
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solvent for urinary calculi. The Hon. Horace Walpole (Philosophical 
Transactions, xlvii. 43 & 472) gained great relief from it. By the 
action of lime-water on soap, an insoluble calcareous soap and a solu- 
tion of caustic soda are formed. As a purgative, soap is rarely exhi- 
bited alone: in combination with rhubarb it may be employed with 
considerable benefit in habitual constipation and disordered conditions 
of the biliary functions. In the form of enema, a strong solution of soap 
is sometimes used with great relief to dissolve hardened feces, and 
relieve obstinate constipation. As a resolvent or alterative, soap was 
once much esteemed in enlargements and various chronic disorders of 
the viscera and glands; and as the alkalies have been found useful in 
the same diseases, any good effects which may have been obtained by 
soap are probably referrible to its alkaline base. 

Externally, soap is frequently employed on account of its detergent, 
lubricating, and discutient qualities. Thus, in tinea capitis, scabies, and 
various other skin diseases, ablution night and morning with soap-water 
greatly contributes to the cure. On account of its lubricating qualities, 
soap is a most convenient adjunct to liniments. The uses of the lini- 
ment, cerate, and plaster of soap, are noticed below. | 

Lastly, soap is useful in pharmacy to render other medicines more 
soluble, or to give a proper consistence to various substances for the 

making of pills. Thus it is a constituent of various pills (e.g. pil. rhet 
comp., pil. sap. comp., and pil. scillé comp.) In some cases it acts as 
the adjuvans, assisting and promoting the operation of other medicines ; 
as a corrigens, correcting their operation ; and as a constituans, imparting 
an agreeable or convenient form. The addition of soap to aloes or 
extract of jalap is cited by Dr. Paris (Pharmacologia) as an instance in 
which soap fulfils all three of these objects. | 

ADMINISTRATION..-—The usual dose of soap, taken in a pilular form, is 

from five grains to half a drachm. In cases of poisoning by the mineral 
acids, half a pint of a strong solution of soap should be instantly admi- 
nistered. | 

1. LintmentTum Sapontis, Ph. L. & D. (soap, 3iii.; camphor, 3i. ; 
spirit of rosemary, f. 3xvi.): Tinctura Saponis Camphorata, Ph. Kd. & U.S. 
(soap, 3iv.; camphor, 3ii.; oil rosemary, f. 3ss.; alcohol, f. 5xxxii.) Drug- 

gists frequently substitute soft soap (animal oil potash soap) for the olive 
oil soda soap of the Pharmacopeeia. Soap liniment or opodeldoc is used 
asa stimulant and discutient, as well as, on account of its lubricating 
qualities, in local pains, sprains, bruises, rheumatism, &c. When mixed 
with three-fourths of its volume of tincture of opium, it constitutes the 
anodyne liniment (lintmentum saponis cum opio, vel linimentum anodynum) 
of the Dublin Pharmacopezia. 

2. Ceratum Sapontis, Ph.L. (soap, 3x.; wax, 3xiiss.; oxide of lead, 
powdered, 3xv.; olive oil, Oj.; vinegar, Cj.)--The subacetate of lead, 
formed by boiling oxide of lead with vinegar, is decomposed by the soap, 
the soda of which combines with the acetic acid of the subacetate, while 
the fatty acids (oleic and margaric) unite with the lead. The wax and oil 
Serve to give consistence to the preparation. Soap cerate is used as a 
mild cooling dressing for serofulous swellings, and other local inflamma- 
tions, as well as for fractured limbs: in the latter case its principal use - 


is as a mechanical support. 
: Z 


i 
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3. Empiastrum Saponts, Ph. L. & Dub. (soap, lb.ss.; lead plaster, 
Ib. iii.) This quantity of soap is said to be too much by one half ‘This 
plaster, spread on leather, is employed as a discutient and mechanical 
support. When two parts of it are mixed with three parts of resinous. 
plaster (emplastrum resine, Ph. L.), it constitutes the emplastrum saponis 
compositum, vel emplastrum adherens, Ph. D., and which, when spread 
by a machine on linen, is sold in the shops by the name of adhesive 
plaster (Dr. Duncan, Edinb. Dispensatory). 


ORDER 12. COMPOUNDS OF BARIUM. 


Bary te Car bonas.—Car'bonate of Bary ta. 


History.—The earthy base called baryta was discovered in 1774 by 
Scheele. It was at first termed terra ponderosa, In 1783 Dr. Withering 
recognised the native carbonate of baryta, which has been called, after its 
discoverer, Witherite. 

Natura Histrory.— Witherite occurs in the lead mines of the north 
of Fingland (as those of Anglesark, in Lancashire), and in various other 
localities. ‘The mineral called baryto-calcite (a compound of carbonate 
of baryta and carbonate of lime) is found at Alston Moor, Cumberland... 
—[For some curious anecdotes respecting its discovery at the latter 
place, consult Parkes’s Chem. Essays, vol. i. p. 324]. | 

PREPARATION.—The native carbonate of baryta is sufficiently pure for 
the preparation of the other barytic salts, and is the kind meant in the 
Pharmacopeia. Absolutely pure carbonate may be prepared by the 
addition of a pure alkaline carbonate to a solution of some barytic salt; 
as the sulphuret (obtained from the decomposition of the sulphate by 
some carbonaceous matter), or the chloride; or it may be obtained by 
igniting (or boiling in water) finely powdered sulphate of baryta with 
three parts of carbonate of potash, and washing away the resulting sul- 
phate of potash; or by decomposing sulphate of baryta by carbonate of 
ammonia. 

PROPERTIES.—Native carbonate of baryta occurs massive, stalactitic 
and crystallized: the primary form of the crystals is the right rectangular 
prism. The sp. gr. of this mineral is 4°38. Heated before the blowpipe 
it melts into a white enamel, with the evolution of much light and the 
loss of carbonic acid. Artificially prepared, carbonate is a fine, tasteless, 
odourless powder. It is almost insoluble in both hot and cold water: 
4,304 parts of cold, or 2,304 parts of hot water, being required to dissolve 
one part of carbonate. It is more soluble in carbonic acid water. 

CHARACTERISTICS.—It dissolves with effervescence in hydrochloric 
acid, forming a solution of chloride of barium: the evolved gas, when 
collected, is found to be carbonic acid (vide p. 190). The hydrochloric 
solution is not precipitated by ammonia, the hydrosulphurets, or the 
ferrocyanides ; but the soluble sulphates, phosphates, and carbonates, 
throw down white precipitates, which are, respectively, sulphate, phos- 
phate, oxalate, and carbonate of baryta: sulphate of baryta is insoluble 
in both water and nitric acid. The salt (chloride of barium) obtained 
by the evaporation of the hydrochloric solution, tinges the flame of 
alcohol greenish yellow. | 
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Composition.—The following is the composition of this salt :— 


. Eq, Eq. Wt. Per Cent. Berzelius. Berard. 
Baryta ...... a FRY, P77 42 Ge TPE. 78 
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Carbonate Baryta. 1... .. Ge ae O90 Jee fou) eee 100 


Purity.—It should be white, odourless, and tasteless. Neither caustic 
ammonia nor hydrosulphuric acid should produce any precipitate or 
change of colour in the hydrochloric solution, by which the absence 
of alumina and metallic matter may be inferred. If excess of sulphuric 
acid be added to this solution, no precipitate should be occasioned by 
the subsequent addition of carbonate of soda, by which the absence of 
lime is shown. 

PuystoLocicaL Errects. (a.) On vegetables.—Germination does not 
take place in carbonate of baryta. (Vogel, in Decand. Phys. Végét. 
p. 1341.) 

(.) On animals.—Cows and fowls have been destroyed by swallowing 
the native carbonate. (Parkes, Chem. Essays, vol. 1. p. 380.) Orfila 
(Towicol. Gén.) says a drachm of the powder killed a dog in six hours ; 
but C. G. Gmelin (Versuche iiber d. Wirk. des Baryts, &c. p- 8) gave two 
drachms to a dog: vomiting took place, and the animal was well the 
next day. A drachm killed a rabbit in three hours. When applied to a 
wound it has proved fatal. (Campbell, quoted by Christison, Treatise on 
Poisons, 3d ed. p. 532.) From the above experiments carbonate of 
baryta appears to act as an acro-narcotic poison: when ‘swallowed it 
causes vomiting, inflames the alimentary tube, becomes absorbed, and 
acts specifically on the nervous system, causing convulsions, paralysis, 
and insensibility. 

‘(¢.) On man.—Only one case illustrating its action on the human sub- 
ject has been published. (Dr. Wilson, Med. Gaz. vol. xiv. p- 487.) A 
young woman swallowed half a tea-cupful of the powdered carbonate: 
in two hours she had dimness of sight, double vision, ringing in the ears, 
pain in the head, and throbbing in the temples, a sensation of distension 
and weight at the epigastrium, distension of stomach, and palpitation. 
Subsequently she had pains in the legs and keees, and cramps in the 
calves. A day or two after the cramps became more severe. These 
symptoms slightly modified continued for a long time. 

Usrs.—Carbonate of baryta is employed in the preparation of the 
chloride of barium. It is not administered as a medicine. 

_ Antipore.—(Vide Bartt Catorrpum.) 


Ba'rvii Chlo'ridum.—Chlo'ride of Ba'rium. 


History.—This compound was discovered by Scheele in 1775. It 
a at first termed terra ponderosa salita, and afterwards muriate of 
arytes. 
- Preparation. 1. From the native carbonate of baryta.—The following 
are the directions given in the London Pharmacopeia :—Add ten ounces 
of carbonate of baryta, broken in small pieces, to half a pint of hydro- 
chloric acid mixed with two pints of distilled water. Apply heat, and 
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when the effervescence has finished, strain and boil down, that crystals 
may be formed. 

In this process one equivalent or 37 parts of hydrochloric acid react — 
on one equivalent or 99 parts of carbonate of baryta: the products are 
one equivalent or 22 parts of carbonic acid, which escape ; one equivalent 
or 9 parts of water, and one equivalent or 105 parts of chloride of 
barium. 


REAGENTS. RESULTS. 
1 eq. Carb. Acid ...-.-.-----22 leq. Carb. Acid .... 22 


1 eq. Carb. Baryta, 
99. 


, eq. Baryta 77 Fs ey OnE. a BS age £0: WAN aay 

, 0 37. a fH cc Bere: pole Uae 36 —— leq. Chloride Barm. 105 

92. From the native sulphate of baryta.—As a sulphate of baryta can be 
obtained in greater abundance and cheaper than the carbonate, manufac- 
turers usually prepare the chloride, as well as other salts, of barium from 
it. There are several modes of proceeding, but the most common one is 
the following :—Make finely powdered sulphate into a paste with about 
an equal volume (or a sixth part ofits weight) of flour (or charcoal) ; and 
expose it in a covered crucible to an intense heat for two hours. The carbon 
combines with the oxygen of the sulphuric acid and of the baryta, and 
forms carbonic oxide, which escapes. The residue digested in water 
forms a solution of sulphuret of barium. To the filtered liquor add hydro- 
chloric acid, which causes the evolution of hydrosulphuric acid gas ; 
filter the solution, evaporate, and crystallize. By re-solution, evaporation, 
and a second crystallization, the crystals may be obtaimed very pure and 
fine. Or sulphate of baryta may be decomposed by igniting it with 
chloride of calcium. : 

PropeRrties.—Chloride of barium crystallizes in right rhombic plates 
or tables, sometimes in double eight-sided pyramids : the primary form of 
the crystals is the right rhombic prism. To the taste this salt is disagree- 
able and bitter. Its sp. gr. is 2°825. In dry warm air the crystals efflo- 
resce, but in the ordinary states of the air they undergo no change: 
When heated they decrepitate, lose their water of crystallization, and at 
a red heat fuse. At a white heat, according to Planiava, this. salt 
volatilizes. It is soluble in both cold and hot water: 100 parts of water 
at 60° dissolve 43°5 of the crystallized salt,—at 222°, 78 parts. It is 
slightly soluble in ordinary rectified spirit, but is said to be insoluble in 
pure alcohol. | 

CHARACTERISTICS.—That it is a chloride is readily known by nitrate 
of silver (vide p. 105.) The tests by which the nature of the base can be 
determined have been before mentioned (p. 338.) . 

Composition.—The crystals of chloride of barium have the following 
composition :— 


_ Eq. Eq.Wt. Per Cent. Berzelius. Phillips. 
Barium eeee#ee eee #¢ # @ l e e e e 69 e es e e 56°09 . e 
Chlorine * cis clic ag ae ad ai a ee mee t 85°201 .-.. 85°5 
Bhar eis) Aa sank be 7 Pee TEM E EST: 14799... 145 


We BEE oe eat Tt ES i ee ee a ee ee 
Cryst. Chior. Barium ....1.... 193... . 99°98 100°000 . . . . 100°0 


Puriry.—The crystals should be colourless, neutral to test paper, per- 
manent in the ordinary states of the air, (if they become moist or deli-. 
quesce, the presence of chloride of calcium, or chloride of strontium, may 
be suspected), and their aqueous solution should undergo no alteration of 
colour by the addition of ferrocyanide of potassium, hydrosulphuric acid, 
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tincture of nutgalls, or caustic ammonia, by which the absence of metallic 
matter (as iron, lead, or copper), may be inferred. If excess of sulphuric 
acid be added, the filtered solution should be completely volatile when 
heated, and should occasion no precipitate on the addition of carbonate 
of soda, by which the absence of lime or magnesia is proved. | 

PuysloLocican Errects. (a.) On vegetables.—This salt is poisonous 
to plants. (Marcet, quoted by Decandolle, Phys. Végét.) 

(4.) On animals.—The action of chloride of barium on animals is, ac- 
cording to Sir B. Brodie (Phil. Trans. 1812, p. 205), analogous to that of 
arsenic. Locally it operates as an irritant. After absorption it affects the 
nervous system, the organs of circulation, and the stomach. Its action 
on the nervous system is manifested by staggering, convulsions, paralysis, 
and insensibility ; on the circulating system, by palpitations, with feeble 
and intermittent pulse ; on the stomach, by vomiting from its application 
toa wound. According to Sir B. Brodie the affection of the stomach is 
slighter than that caused by arsenic. (See also the experiments of Orfila 
in the Towicol. Génér., and of C.G. Gmelin in his Versuche iiber die Wir- 
kungen, &c.) 

(c.) On man.—Administered in small doses, it at first produces no 
very obvious effects: In some cases the appetite appears to be improved. 
Soon we observe an increased secretion of urine, tendency to sweating, 
and not unfrequently loose stools. With no other obvious symptoms 
than these, glandular swellings or enlargements sometimes become softer 
and smaller, from which we infer that the absorbent system is stimulated 
to greater activity. If we persevere in the use of gradually increased 
doses, the appetite becomes disordered, nausea and vomiting, with not 
unfrequently griping and purging, come on: a febrile state, with dry 
tongue, is produced, the nervous system becomes affected, and the patient 
complains of giddiness and muscular weakness. Sometimes, according 
to Schwilgue (Traité de Mat, Méd. vol. i. p. 441, 3™*. ed.) under the 
continued use of it, catarrhal discharges from the eye, nose, ear, &c. take 
place ; inflamed or suppurating lymphatic glands evince signs of an 
augmented excitation, wounds assume a more healthy appearance, and, 
in some cases, cicatrize. Ss 

In large medicinal doses very unpleasant effects have been occasionally 
observed from its use; such as vomiting, purging, sometimes griping, 
contracted pulse, giddiness, and great muscular debility, almost amount- 
ing to paralysis, with trembling. (See an illustrative case in Medical 
Commentaries, xix. 267.) 

In excessive or poisonous doses (as an ounce) the affection of the ner- 
vous system is more obvious. In one recorded case the symptoms were 
convulsions, pain in the head, deafness, and, within an hour, death. (Journ. 
of Science, vol. ix. p. 382.) | 

In conclusion, it may be observed, that considered medicinally chloride 
of barium is most analogous to, though more powerful than, chloride of cal- 
cium, and is applicable in the same cases : regarded toxicologically it may 
be compared to arsenic, but it acts less energetically on thé stomach, and 
more rapidly on the nervous system, and causes death in a shorter time. 

Usrs.—The principal medicinal use of chloride of barium is in the 
treatment of scrofula, for which it was introduced into medicine by Dr. 
Crawford in 1790 (Med. Commentaries, Dec. 2d, vol. iv. p. 433, and 
Med. Communications, vol. 11.), and was subsequently employed by Hufe- 
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land (Erfahr. ub. d. Gebr. u. d. Krafte d. salzs. Sehwererde, Berl. 1794: 
and Vollst. Darstell. d. med. Krafte u. d. Gebr. d. salzs. Schwererde, 
Berl. 1794), with great benefit. The latter writer has employed it-in all 
the forms of this disease, but especially in excited and inflamed condi- 
tions, (particularly of delicate and sensible parts, as of the lungs and eyes) 
in painful\ulcers, indurations which are disposed to inflame, and cuta- 
neous affections. It has also been administered as a resolvent, deob- 
struent, or alterative, in some other diseases: for example, scirrhus and 
cancer, cutaneous diseases, bronchocele, &c. As a local application, a 
solution of it has been used as a wash in herpetic eruptions, and as a 
collyrium in scrofulous ophthalmia. 

In pharmacy. and chemistry it 1s extensively employed as a test for — 
sulphuric acid and the sulphates. 

ADMINISTRATION.—It is used in the form of aqueous solution. ‘The 
Liquor Barir Caxoript, Ph. L. consists of a drachm of the salt 
dissolved in an ounce of distilled water. The dose is ten drops gradually 
and cautiously increased until nausea or giddiness are experienced. 
The officinal solutions of the Edinburgh and Dublin Pharmacopeeias are 
about 21 times stronger. Common water, and all liquids containing 
carbonates, phosphates, or sulphates, are incompatible with it. 

ANTIDOTES.—The antidotes for the barytic salts are the sulphates, 
which form therewith an insoluble sulphate of baryta. Hence sulphate 
of soda, sulphate of magnesia, or well or spring water (which contains 
sulphate of lime) should be copiously administered. Ofcourse the poi- 
son should be removed from the stomach as speedily as possible. ‘To 
appease any unpleasant symptoms caused by the continued use of large 
medicinal doses, opiates may be employed. 


ORDER 13. COMPOUNDS OF CALCIUM. 
Calx.—Lime. 


Hisrory.—Lime, and the mode of obtaining it by burning the carbo- 
nate, were known in the most remote periods of antiquity. Hippocrates 
(Popularium, ii. sect. 5) employed this earth in medicine. Dr. Black in 1755 
first explained the nature of the process for making it. In 1808 Davy 
shewed that this substance was a metallic oxide, and hence it has been 
termed the owide of calcium. To distinguish it from the hydrate of lime, 
it is termed caustic or quicklime (calx viva), or burned lime (cal usta.) 

Narurat History.—It occurs in both kingdoms of nature. 

(a.) In the inorganized kingdom.—-In the mineral kingdom lime is | 
found in the form of carbonate, sulphate, phosphate, silicate, arseniate, 
tungstate, borate, and titanate. Its base, calcium, occurs in combina- - 
tion with fluorine. “Lime is also disseminated through sea water, 
though in small quantities ; so that calcium is widely distributed in land 
and water, being principally abundant in the central and higher parts of 
the fossiliégyous rocks, and widely dispersed, in small quantities, through- 
out the more ancient rocks, and in the waters of the ocean.” (Dela Beche, 
Research. in@heor. Geol. p. 21.) . j 

(b.) In the organized kingdom.—In vegetables, lime (or calcium) is an 
invariable ingredient, except, it is said, in the case of Salsola Kah. (De- 
candolle, Phys. Végét. p. 382.) It is found combined with carbonic, sul- 
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phuric, phosphoric, nitric, and various organic acids (as oxalic, malic, 
citric, tartaric, and kinic): calcium occurs in combination with chlorine. 
In animals lime is found principally as carbonate and phosphate. 

PREPARATION.—For use in the arts lime is usually obtained by burning 
the carbonate with coals, coak, or other fuel, in a kind of wind furnace 
ealled a kiln (vide Loudon’s Encycl. of Agricult. 3d ed. p. 625; and 
Gray's Operative Chemist.) In the Dublin, Edinburgh, and United 
States Pharmacopeeias, the officinal lime is the lime of commerce: but as 

_this contains various impurities, the London Pharmacopeia directs lime 
to be prepared by exposing chalk to a very strong fire during an hour, 
by which the carbonic acid is expelled. White Carrara marble yields 
the purest lime. 

PRoPERTIES.—Lime (commonly termed guicklime) when pure is a white, 
or greyish white solid, having a sp. gr. of 2°3. It has an acrid, alkaline 
taste, and reacts powerfully on vegetable colours as an alkali. It is diffi- 
cult of fusion: but by the oxy-hydrogen flame it may be both fused and 
volatilized. Exposed to the air it attracts water and carbonic acid. If 
a small portion of water be thrown on lime, part of it combines with the 
lime, and thereby causes the evolution of a considerable degree of heat, by 
which another portion of the water is vaporized. The lime-swells up, 
cracks, and subsequently falls to powder: in this state it is called slacked 
lime (calx extincta), or the hydrate of lime. By heat the water may be 
again expelled. 

_ Lime dissolves in water, forming lime-water or aqua calcis. It is pre- 
pared by first slacking lime and then adding more water: the proportions 
employed by the London College are half a pound of lime to three gallons 
of water. The solution should be kept in stopped glass vessels with the 

undissolved lime, and when used the clear liquor poured off. The solu- 
bility of lime in water is very remarkable ; cold water dissolving more 
than hot. According to Mr. Phillips, 

_Apint of Water at 32° dissolves 13°25 grains of lime. 
Ditto GOP Payee 16 ditto. 
Dittaney. cide th. . if. 6°7,, one ditto. 

So that water at 32° dissolves nearly twice as much lime as water at 212°. 

Lime water is colourless and transparent, but by exposure to the air 

becomes covered with a film of carbonate of lime, which precipitating to 

the bottom of the vessel is succeeded by another. Its taste is unplea- 

sant and alkaline, and it has an alkaline reaction on vegetable colours. 

When a cold saturated solution of lime is heated, small crystals of 

hydrate of lime are deposited: the same are also produced by evaporat- 

ing lime water in the exhausted receiver of the air-pump. 
_ CHARACTERISTICS.—Lime water is recognized by its action on turme- 

ric paper and on the infusion of red cabbage ; by the milkiness produced 
in it on the addition of carbonic acid or a soluble carbonate, and by the 
_ white precipitate on the addition of a solution of oxalic acid or an oxalate. 
- Sulphuric acid affords no precipitate with lime water. Solutions of the 

calcareous salts are known by the following characters:—ghhe hydro- 
_ sulphurets, ferrocyanides, and, if the solution be dilute, the sulphates, 
occasion neither a precipitate nor a change of colour: the soluble car- 
_bonates, phosphates, and oxalates, produce white precipitates. The | 
_ ealcareous salts (especially chloride of calcium) give an orange tinge to 
_ the flame of alcohol. ey 


a) 


344 ELEMENTS OF MATERIA MEDICA. 


Composrrion.—The. following is the composition of lime and its 
hydrate :— 


Eq. Eq. Wt. Per Cent. Berzelius. Eq. Eq. Wt. Per Cent. 

Calcium .. -. 1 -. -- 20 -- -. 71°42 .. -- 71°91 || Lime soew dD cle’ set 28 4 lee 
Oxygen .- -. 1 -- -- 8 _. 28°57 .. -- 2809 ]] Water -. -- 1 -- e+ "9 ~= ee 24°32 

- “Time iecececs 2 oe c+ 98 er ce 99°99. «- «- 100°00 |] Hydrate of Lime 1”. . +=" 3] s- == za 


Puriry.—The lime used in the arts is never absolutely pure, but 
usually contains variable quantities of carbonate of lime, silica, alumina, 
and oxide of iron, and sometimes magnesia. 

PrysrotoaicaL Errects. (a.) On vegetables.—Quicklime is poisonous 


to plants. Notwithstanding this, however, it is sometimes used asia | 


manure, its efficacy depending on its decomposing and rendering soluble 
the vegetable matter of the soil, during which the lime attracts carbonic 
acid and becomes innocuous. (Davy, Agricult. Chemistry.) 

- (6.) On animals.—On dogs, Orfila (Toxicol. Gén.) found that quicklime 
acted as a caustic poison, but not very energetically ; and that it occa- 
sions death by producing inflammation of the texture with which it comes 
in contact. 

(c.) On man.—Quicklime is an escharotic. Its chemical action on the 
tissues is analogous to that of the fixed alkalies, to which must be added 
its powerful affinity for water. Its use in promoting the decomposition 
of the bodies of persons who have died of contagious diseases, or on the 
field of battle, and its employment by the tanner to separate the cuticle 
and hair from skins, sufficiently establish its causticity. Its escharotic 
and irritant action is well seen in the ophthalmia produced by the 
lodgment of small particles of lime in the eye. 

When applied to suppurating or mucous surfaces, lime water checks or 
stops secretion, and produces dryness of the part: hence it is termed a 
desiccant. 

When administered internally, it neutralizes the free acid of the gastric 
juice, diminishes the secretions of the eastro-intestinal membrane, and 
thereby occasions thirst and constipation. It frequently gives rise to 
uneasiness of stomach, disordered digestion, and not unfrequently to 
vomiting. After its absorption it increases the secretion of urine, and 
diminishes the excessive formation or deposition of uric acid and the 
urates. With this exception, it does not, as the alkalies, promote the 
action of the different secreting organs, but, on the other hand, diminishes 
it, and has in consequence been termed an astringent. But it does not 
possess the corrugating action of the astringent vegetables, or of many of 


the metallic salts: it is rather a drying remedy, and might be more cor- 


rectly termed a desiccant than astringent. In this respect lime differs 
from the alkalies, but is analogous to the oxide of zinc. Vogt (Pharmak.) 
considers it to be intermediate between the two. Weickard and 
others have ascribed to lime an antispasmodic property ; and if this be 
true, its relation to zinc is still further proved. 

A power of exciting and changing the mode of action of the absorbent 
vessels and glands has been ascribed to lime water, and probably with 
foundation. At any rate, under the use of it, glandular enlargements 
have become softer and smaller. Sundelin (Hetmittell.) says that the 


excessive use of lime does not, as in the case of the alkalies, bring about | 


a scorbutic diathesis, but a general drying and constriction, analogous to 
that caused by zinc. 
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_ Lime in large doses acts as a poison: the symptoms in one case were 
thirst, burning in the mouth, burning pain in the belly, obstinate consti- 
pation, and death in nine days. (Christison.) 

UsEs.—Quicklime has been employed as a caustic, but alone is now 
rarely resorted to. It is sometimes applied in the form of potassa cum 
calce, and is a constituent of the ordinary depilatories. As an antidote, 
lime water, in conjunction with milk, was recommended by Navier 
(Contre-poison de Varsenic, &c. 1777, quoted by Richter, ausf. Arzn.) in - 
- poisoning by arsenious acid. In the absence of more appropriate anti- 
dotes, lime water may be administered in poisoning by the common 
mineral and oxalic acids. As a lithontriptic it possessed at one time 
considerable celebrity, partly from its being one of the active ingredients 
of Miss Joanna Stephens’ Receipt for the Stone and Gravel, as well as 
from experiments and reports of professional men. As this lady had 
acquired no slight fame by her mode of treatment, a great desire was 
manifested to know the nature of her remedies, and she therefore offered 
to discover them on the payment of a suitable reward. A committee of 
professional men was appointed to examine the efficacy of her treatment, 
and her medicines were given to patients known to have calculi. The 
report made by the committee, as to the effects, was so favourable, that 
Parliament was induced to grant a reward of £5000, a notice of which 
appeared in the London Gazette of March 18, 1739! (D’Escherny, 4 
Treatise of the Causes and Symptoms of the Stone, 1755.) ‘The essential 
parts of her remedies were lime (prepared by calcining egg-shells and 
snails), soap, and some aromatic bitters; viz. camomile flowers, sweet fen- 
nel, parsley, and burdock leaves, &c. That the patients submitted to treat- 
ment obtained relief by the remedies employed cannot, I think, be doubted, 
but no cure was effected; that is, no calculus was: dissolved, for in the 
bladder of each of the four persons whose cure was certified by the 
trustees, the stone was found after their death (Alston’s Lect. on the Mat. 
Med. vol. i. p. 268). Notwithstanding the favourable reports to the 
contrary (Chevallier, Med. Gaz. vol. xx. p. 460), it appears to me that 
no rational ground of hope can now be entertained that lime water is 
capable of dissolving urinary calculi in the kidneys or bladder: but 
there is abundant evidence to prove that patients afflicted with the uric 
acid diathesis have sometimes experienced extraordinary benefit from 
its use (Van Swieten’s Commentaries upon Boerhaave’s Aphorisms, vol. xvi. 
p- 299). Its mode of action is analogous to that of the alkalies (vide 
pp. 9 & 279). Chevallier (Med. Gaz. vol. xx. p. 584) accounts for its 
efficacy in the treatment of gravel and stone by the circumstance of the 
combination of the lime with uric acid forming a very soluble salt, viz. 
urate of lime ; and he even thinks that lime water may be useful in phos- 
phatic calculi, either by depriving them of a portion of the uric acid 
which they contain, and thus rendering them less dense; by decomposing 
the ammoniacal salt which enters into the composition of some;. or by 
acting on the animal matter which holds the molecules of these calculi 
together. As an antacid in dyspepsia accompanied by acidity of sto- 
mach, it is sometimes useful. ‘ Mixed with an equal measure of milk, 
which completely covers its offensive taste, it is one of the best remedies 
in our possession for nausea and vomiting dependent on irritability of 
stomach. We have found a diet, exclusively of lime water and milk, to 
be more effectual than any other plan of treatment in dyspepsia, accom- 
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panied with vomiting of food. 1n this case one part of the solution to 
two or three of milk, is usually sufficient” (United States Dispensatory). 
In the dyspepsia of gouty and rheumatic subjects, and which is usually 
accompanied with a copious secretion of uric acid by the kidneys, | 
have seen lime water serviceable. Asa dessicant or astringent, it 1s 
useful as a wash for ulcers attended with excessive secretion. In some 
scrofulous ulcers in which I have employed it, its power of checking 
secretion has been astonishing. In diarrhoea, when the mucous discharge 
is great, and the inflammatory symptoms have subsided, lime water is 
useful as an astringent. As an injection in leucorrhcea and gleet it 
sometimes succeeds where other remedies have failed. ‘The internal use 
of lime water has also been serviceable in checking secretion from various 
other parts, as from the bronchial membranes, the bladder, &c. 

Besides the above, lime water has been employed for various other 
purposes. Thus as an antispasmodic, in hypochondriasis and. hysteria, 
with habitual excessive sensibility of the nervous system, it has been 
found useful by Weickard (Richter’s eusf. Arzneim. ii. 585). It has also 
been given as an alterative in glandular enlargements and venereal affec- 
tions, and to promote the deposit of bone earth in diseases accompanied 
with a deficiency of this substance. In skin diseases (tinea capitis, 
scabies, prurigo, &c.) it has been applied as a wash. 

ADMINISTRATION.—From half an ounce*to three or four ounces may 
be taken three times a day. As already mentioned, it may be conve- 
niently administered in combination with milk. 

Linrmentum Caccis, Ph. Dub. & U.S.; Oleum Lint cum Calce, Ph. 
Ed. Calcareous soap or oleo-margarate of lime (lime water, linseed or 
olive oil aa. equal parts)—This compound has been celebrated as an 
application to burns and scalds. From being used at the Carron Iron- 
works, in cases of burns, it is called Carron oil. _ It is almost invariably 
prepared with linseed oil, though in the Dublin Pharmacopaia olive oil 
is ordered. Turpentine may be sometimes advantageously added to it. 


Cal' cit Chilo'ridum.—Chlo'ride of Calcium. 


History.—This salt, obtained in the decomposition of sal ammoniac 
by lime, was known, according to Dulk (Die Preuss. Pharm. ubersetst, 
&e. ii. 293) in the fifteenth century to the two Hollands, who called it 
fiwed sal ammoniac (sal ammoniacum fizum). Its composition was not 
understood until the eighteenth century, when it was ascertained by _ 
Bergman, Kirwan, and Wenzel. It is commonly termed muriate of 
lime. | 

Natura History.—It is found, in small quantity, in sea and many 
mineral and well waters. It has also been detected, in a few instances, 
in vegetables: thus Pallas recognised it in the root of Aconitum Lycoc- 
tonum. eng 

PREPARATION.—It is readily prepared by dissolving carbonate of: lime 
in hydrochloric acid. The proportions ordered in the London Pharma- 
copeeia are, five ounces of chalk, half a pint of hydrochloric acid, and 
the like quantity of water. When the effervescence has finished, the 
filtered solution is ordered to be evaporated to dryness, and the residue 
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fused in a crucible. While in the liquid state it is to be poured on a 
clean flat stone, and when cold broken into small pieces, and preserved 
in a well-stopped vessel. 

In this process one equivalent or 37 parts of hydrochloric acid react 
on one equivalent or 50 parts of carbonate of lime, and produce one 
equivalent or 22 parts of carbonic acid, which escapes in a gaseous form, 
one equivalent or 9 parts of water, and one equivalent or 56 parts of 
chloride of calcium. By the subsequent evaporation and fusion, both 
the water used and that formed are expelled, leaving anhydrous chloride 


of calcium. . 


REAGENTS. RESULTS. 


1 eq. Carbon.A?. 22-———_—_———] eq. Carb*. Acid: . 22 
t 
I gaa ie i eq. Oxygen. . Spisnirara eae eq. Water). x. jsuid 


leq. Calcium . 20—~ _—--~ 
1 eq. Hydrochl°. ; beg. tiyares sc L- # rp 
Acid . . 37 U leq. Chlor. ». . 36 1 eq. Chlor*®.Calc™. 56 


Chloride of calcium is a secondary product in the manufacture of the 
hydrated sesquicarbonate of ammonia (p. 174). 

Properties.—Anhydrous chloride of calcium is a white translucent 
solid, of a crystalline texture. Its taste is bitter and acrid saline. It is 
fusible, but not volatile. It deliquesces in the air, and becomes what has 
been called oil of lime (oleum calcis). When put into water it evolves 
heat, and readily dissolves in a quarter of its weight of this fluid at 
60° F., or in a much less quantity of hot water. By evaporation the solu- 
tion yields striated crystals (hydrated chloride of calcium), having the 
form of regular six-sided prisms, and which, therefore, belong to the 
rhombohedic system (p. 61). These crystals undergo the watery fusion 
when heated, are deliquescent, readily dissolve in water with the produc- 
tion of great cold, and when mixed with ice or snow form a powerful 
frigorific mixture. Both anhydrous and hydrous chloride of calcium are 
readily soluble in alcohol. 
- CHARACTERISTICS.—This salt is known to be a chloride by the tests 
for this class of salts before mentioned (p. 105). The nature of its base 
is ascertained by the tests for lime (p. 343). 

ComposiTion.—The composition of this salt is as follows :— 


Eq. Eq. Wt. Per Cent. Ure. Eq. Eq.Wt. 

Metealoinm 406). 1080l. re oe 202). oo. 35°71... s  36°7) |) Chloride Calcium) 1) 2.5 7 56 
eee Mle Bh ere 6d 28 i. a Gola |) Water en ass GO shek ee Oe 
Chloride Calcium 1 ....56.... 99°99... . 100°0 || Cry*.Chi‘*.Caloe™. 1... 110 


Purrry.—Chloride of calcium, when pure, is colourless, evolves no 
ammonia when mixed with lime, and undergoes no change of colour nor 
gives any precipitate with caustic ammonia, chloride of barium, hydro- 
sulphuric acid, or ferrocyanide of potassium. 


PuystotocicaAL Errects. (a.) On animals.—Three drachms and a 
half given to a dog caused quick breathing and snorting, with convulsive 


- but vain efforts to vomit, a profuse secretion of saliva, and death in six 


hours. ‘The mucous membrane of the stomach and small intestines was 
very blood-shot, and in many places almost black, and converted 
into a gelatinous mass (Beddoes, Duncan’s Annals of Medicine, vol. 1. 
Lustr. 11. 208). 
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(b.) On man.—In small doses it promotes the secretions of mucus, urine, 
and perspiration. By continued use it appears to exercise a specific 


influence over the lymphatic vessels and glands, the activity of which it 


increases ; for under its use glandular and other swellings and indura- 
tions have become smaller and softer, and ultimately disappeared alto- 
gether. In larger doses it excites nausea, vomiting, and sometimes purg- 
ing; causes tenderness in the przcordium, quickens the pulse, and 
occasions faintness, weakness, anxiety, trembling, and giddiness, In 
excessive doses the disorder of the nervous system is manifested by 
failure and trembling of the limbs, giddiness, small contracted pulse, 
cold sweats, convulsions, paralysis, insensibility, and death (Vogt, Phar- 
makodyn). Considered in reference to other medicines, it has the closest 
resemblance in its operation to chloride of barium. Hufeland (quoted 
by Wibmer, die Wirkung, &c.) says its operation is more irritant than 
the last mentioned substance, and that its use requires greater caution,— 
a statement which is directly opposed to the experience of Dr. Wood 
(Ed. Med. and Surg. Journ. i. 147), and of most other practitioners. 
Usrs.—It has been principally employed in scrofulous affections, espe- 
cially those attended with glandular enlargements. Beddoes (op. cit.) 
gave it tonearly a hundred patients, and he tells us there are few of the 
common forms of scrofula in which he has not had successful experience 
of it. Dr. Wood (op. cit.) tried it on an extensive scale, and with 
decided benefit. It has been found most efficacious in the treatment. of 
tabes mesenterica, checking purging, diminishing the hectic fever, allay- 
ing the inordinate appetite, and ultimately restoring the patient to perfect 


health. It has also been recommended in chronic arthritic complaints, 


in bronchocele, in some chronic affections of the brain (as paralysis), 
and in other cases where the object was to excite the action of the ab- 
sorbents. 

Occasionally, though rarely, it has been employed externally. Thus 
a bath containing two or three ounces of it, either alone or with chloride 
of sodium, has been used in scrofula (Vogt, Pharmakodyn.) 

In pharmacy chloride of calcium is used in the rectification of spirit, 
(p. 197), on account of its strong affinity for water. In chemistry it is 
employed in the drying of gases, and in the crystallized state, mixed 
with half or two-thirds of its weight of ice or snow, for producing an 
intense degree of cold. 

ADMINISTRATION.—Chloride of calcium is always used inthe form of 
aqueous solution. The Liquor Carci1 Cuxoripz1, Ph. L. consists of 
four ounces of the chloride dissolved in twelve fluidounces of distilled 


water. The dose of it is forty or fifty minims, gradually increased until — 


slight nausea is produced. 


Cal'cis Hypochlo'ris.—Hypochlo'rite of Lime. 


History.—In 1798, Mr. Tennant, of Glasgow, took out a patent for 
the manufacture of this substance as a bleaching powder, which in con- 
sequence was long known as Tennant’s bleaching powder. According to 
the views entertained of its composition, it has been successively termed 
oxymuriate of lime, chloride of lime or chloruret of the oxide of calcium, 
chlorite of lime (Berzelius), and chlorinated lime (calx chlorinata, Ph. L.) 
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PREPARATION.—It is prepared by conveying chlorine gas into a vessel 
or chamber containing slacked lime. On the large scale the gas is gene- 
rated in large, nearly spherical, leaden vessels heated by steam. The 
ingredients employed are binoxide of manganese, chloride of sodium, 
and diluted sulphuric acid. The gas is washed by passing it through 
water, and is then conveyed by a leaden tube into the combination room, 
where the slacked lime is placed in shelves or trays, piled over one 
another to the height of five or six. feet, cross bars below each, keeping 
them about an inch asunder, that the gas may have free room to cir- 
culate. The combination room is built of siliceous sandstone, and is 
furnished with windows, to allow the operator to judge how the impreg- 
nation is going on. Four days are usually required, at the ordinary rate 
of working, for making good marketable chloride of lime (Ure, Quart. 

_ Journ. of Science, xiii. 1). At Mr. Tennant’s manufactory at Glasgow, 
the lime is placed in shallow boxes at the bottom of the combination 
chambers, and is agitated during the process by iron rakes, the handles 
of which pass through boxes filled with lime, which serves as a valve 
(American Journ. of Science, vol. x. No. 2, Feb. 1826, and Dumas’ Traité 
de Chimie, ii. 806). The theory of the process will be noticed when 

describing the composition of this substance. 

PrRopPERTIES.—Chloride of lime, as met with in commerce, is a white 
or brownish white powder, having a feeble odour of chlorine, anda strong 
bitter and acrid taste. Exposed to the air it evolves chlorine, and at- 
tracts carbonic acid, and is thereby converted into a mixture of carbonate 

_of lime and chloride of calcium, the latter of which deliquesces. Digested 
in water the chloride or hypochlorite of lime dissolves, as well as any 
chloride of calcium present, and a small portion of caustic lime: any car- 
bonate and the excess of caustic lime remain undissolved. The solution, 
which has a slight yellow colour, first reacts on vegetable colours as an 
alkali, and afterwards bleaches them. Its bleaching and disinfecting pro- 
perties depend on the oxidizement of the colouring or infectious matter: if 
an acid be employed in the process, chlorine is evolved, which produces 

oxygen at the expense of the elements of water, as before mentioned 
(p. 107): if, on the contrary, no acid be used, Balard (Researches, in 
Taylor's Scientific Memoirs, vol. i. p. 269) supposes that both the hypo- 
chlorous acid and lime give out their oxygen, and thereby become chlo- 
ride of calcium. When chloride of lime is heated it evolves first chlorine 
and subsequently oxygen. 

| CHARACTERISTICS.—Its smell and bleaching properties are most cha- 

- racteristic of it. The acids (as sulphuric or hydrochloric). separate chlo- 

rine from it. An aqueous solution of it throws down white precipitates 
with nitrate of silver, the alkaline carbonates, and with oxalic acid or the 
oxalates. The supernatant liquor from which chloride of silver has 
been thrown down by nitrate of silver possesses a decolorizing property. 
Composition.—Chemists are not agreed as to the nature of the sub- 
stance called chloride of lime. By most English chemists (Dalton, 

Thomson, Brande, Tumer, and Phillips), it is supposed that when chlo- 

rine comes in contact with slacked lime combination takes place, and that 
the lime undergoes no decomposition. By others (Berzelius, Souberain, 
and Balard), however, it is supposed that part of the lime is decomposed ; 

‘one portion of the chlorine uniting with the calcium to form chloride of 

calcium, and another with the oxygen to become hypochlorous (ch/orous, 
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Berzelius) acid, which combines with the undecomposed lime: so that the 
so-called chloride of lime is, according to this view, a mixture of chloride — 
of calcium and hypochlorite (or rather a tris-hypochlorite) of lime and 
water. The following diagram illustrates the formation of these com- 
pounds according to the latter theory :— 


REAGENTS. RESULTS. 

2 eq. Chlorine, | ede plore ese 1 eq. Ghtori nt Calcium, y 
72. i © 
1 eq. Chior. .. 36s. o 
a He? 
1 eq. Calcium 2 SQ ; 4 2 
4 eq. Hydrate \ 1 eq. Oxyg.... 8--------- ~leg. Hypochls. Acid 44 oa 
of Lime 144< 3eq. Lime ..84 1 eq. Tris-hypochlorite | 5S 
n Lime xx 27/268 28 had 

4 eq. Water ..36———______________________4 eq. Water ........36 ] © 


When chloride of lime comes in contact with water, the tris-hypochlorite 
deposits two equivalents of hydrate of lime, while one equivalent of the 
chloride of calcium and one equivalent of the neutral hypochlorite of 
lime are dissolved. 

The following table shews the composition of the so-called chloride of 
lime according to Soubeiran (Nouv. Traité de Pharm. ii. 365); Phillips, 
(Transl. 3d ed.) ; and Ure, (op. cit.) 


SoOUBEIRAN. PHILLIPS. URE. 
Eq.Eq. Wt. Eq. Eq. Wt. Ure’s. Commer. 
Chloride of Calcium .. .. 1 .. 56 ||Bihydrated Chloride of Lime 1 .. 82 |/Chlorine.... 40°31 .. 23 
Tris-hypochlorite of Lime 1 -.128||Lime -- .. -- «2 -- -- -- 1 ++ 28 |/Lime= .. .. 45°40" -. 46 
Wiatersosk. ois sees s 4 .. 36 Water .. -. 14:28 | ..;/31 
Dry Chloruret of Lime .. 1 ..220 ||Chlorinated Lime .. .. .. 1 ..110 |°HlOrite of Lag-99 .. 100 


Cutoromretry —The chloride of lime of commerce varies in the quan- 
tity of hypochlorite which it contaims, and hence some chlorometrical 
process is necessary in order to ascertain its goodness. The two princi- 
pal methods are, to determine the quantity of chlorine gas which it 
evolves on the addition of hydrochloric acid (Ure, Quart. Journ. of Sci- 
ence, xiii. 21) and to observe what quantity of sulphate of indigo it is 
capable of decolorizing (Gay Lussac, in Alcock’s Essay, p. 186.) Dr. 
Ure says 10 grains of good bleaching powder should yield 3 or 4 cubic 
inches of chlorine. 

PuysroLocicat Errects.—-The effects of chloride (hypochlorite) of 
lime on the system have not as yet been accurately ascertained. Its 
local action is that of an irritant and caustic. A solution of it applied to 
suppurating and mucous surfaces is a powerful desiccant, probably in 
part at least from the uncombined lime in solution. When the secretions 
are excessive and extremely fetid, it not only diminishes their quantity 
but much improves their quality; so that considered in reference to sup- 
purating and mucous surfaces, it is not only a desiccant, but, in morbid 
conditions of these parts, a promoter of healthy secretion. Applied in 
the form of ointment (composed of a drachm of chloride to an ounce of 
fatty matter) to scrofulous swellings, Cima (Configliachi and Brugnatelli’s 
Giornale di Fisica, 1825, quoted by Dierbach, d. neust. Eintd. in d. Mat. 
Med. 1828, 2'°. Abt. 597), found that it provoked suppuration, caused 
strong redness, promoted the suppurating process, and dispersed the sur- 
rounding hardness. 

Taken internally in small doses (as from 8 to 6 grains dissolved in one 
‘ or two ounces of water) it sometimes causes pain and heat in the stomach, 
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and occasionally, according to Cima, purging. Under the continued use 
of it, hard and enlarged absorbent glands have become softer and smaller, 
from which circumstance it has been supposed to exercise a specific 
influence over, and promote the healthy action of, the lymphatic system. 
During its employment, Cima says he did not find it necessary to give 
purgatives. Dr. Reid (Zrans. of the Associat. of Fellows and Licentiates 
of the College of Physicians in Ireland, vol. v. 1828), gave it in the epide- 
mic fever which raged in Ireland in 1826, and he tells that it rendered 
the tongue cleaner, abated the delirium, and promoted the cutaneous 
functions. In dysentery it soon put a stop to the bloody evacuations, 
the umbilical pain, and the tenesmus. 

I am not acquainted with any facts respecting the effects of chloride of 
lime tn large or poisonous doses. Analogy would lead us to expect that 
it would produce the combined effects of a caustic, and of an agent spe- 
cifically affecting the nervous system. 

Usrs.—The chlorides (hypochlorites) of lime and soda are extensively 
employed as disinfectants and antiseptics. I have already stated (p 107) 
that chlorine gas stands unrivalled for its power of destroying putrid 
odours and checking putrefaction, and where uninhabited chambers or 
buildings are to be purified, fumigations with this gas should be adopted. 
But its powerful action on the organs of respiration precludes its use in 
inhabited places, and, in such cases, the alkaline chlorides (chloride. of 
lime, on account of its ¢heapness) are to be substituted. When these 
substances are in contact with organic matter, it is supposed the hypo- 
chlorite gives out oxygen, and is converted into a metallic.chloride: the 
oxygen being the effective disinfecting and antiseptic agent. When, 
however, the solution of the chloride (hypochlorite) is exposed to the air, 
carbonic acid is attracted by the lime, and hypochlorous acid set free : 
this is decomposed by the calcium of the chloride, lime is formed, which 
combines with carbonic acid of the air, and chlorine (from both the hypo- 
chlorous acid and chloride of calcium) is disengaged, and furnishes 
oxygen to the putrefying matter at the expense of some water, with the 
hydrogen of which it combines. Hence these chlorides (hypochlorites) 
when exposed to the air evolve chlorine so slowly and in such moderate 
quantities, as not to produce any noxious effects, though their action on 
organic matters is very powerful. ‘Their most obvious effect is that of 
destroying the unpleasant odour of putrid matter. Their action on 
hydrosulphuric acid, ammonia, and hydrosulphate of ammonia (substances 
evolved by decomposing animal matters) can be readily and easily de- 
‘monstrated. Other odorous principles given out by putrid matters are, 
by the experience of*most persons, admitted to be destroyed by the 
alkaline chlorides, though Piorry (Journ. Chim. Meéd. 11. 601) has asserted 
they are only overpowered by the stronger smell of the chlorine. 

The alkaline chlorides (hypochlorites) possess another valuable pro- 
perty—that of stopping or checking the putrefactive process ; and hence 
they are called antiseptics. For various facts in proof of this I must 
refer to the late Mr. Alcock’s Essay on the Uses of the Chlorurets. 

These two properties, viz. that of destroying offensive odours and that 
of preventing putrefaction, render the alkaline chlorides most valuable 
agents to the medical practitioner. We apply them to gangrenous 
parts, to ulcers of all kinds attended with foul secretions, to compound 
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fractures accompanied with offensive discharges, to the uterus in various 
diseases of this viscus attended with fetid evacuations ; in a word, we 
apply them in all cases accompanied with offensive and fetid odours. 
As I have before remarked with respect to chloride of soda (p. 316) their 
efficacy is not confined to an action on dead parts, or on the discharges 
from wounds and ulcers: they are of the greatest benefit to living parts, 
in which they induce more healthy action, and the consequent secretion 
of less offensive matters. Furthermore, in the sick chamber, many other 
occasions present themselves on which the power of the chlorides to 
destroy offensive odours will be found of the highest value: as to counteract 
the unpleasant smell of dressings or bandages, of the urine in various dis- 
eases of the bladder, of the alvine evacuations, &c. In typhus fever, a 
handkerchief dipped in a weak solution of an alkaline chloride, and sus- 
pended in the sick chamber, will be often of considerable service both to 
the patient and the attendants. 

The power of the chlorides (hypochlorites) to destroy infection or 
contagion, and to prevent the propagation of epidemic diseases, 1s 
less obviously and satisfactorily ascertained than their capability of 
destroying odour. Various statements have been made by Labarraque 
and others (vide Alcock’s Essay, p. 55, e¢ seg.) in order to prove the | 
disinfecting power of the chlorides with respect to typhus and other 
infectious fevers. But, without denying the utility of these agents in 
destroying bad smells in the sick chamber, and in promoting the reco- 
very of the patient by their influence over the general system, | may 
observe that I have met with no facts which are satisfactory to my mind 
as to the chemical powers of the chlorides to destroy the infectious mat- 
ter of fever. Nor am I convinced by the experiments made by Pariset 
and his colleagues (Bullet. des Sciences Med. xix. 233) that these medi- 
cines are preservative against the plague. Six individuals clothed them- 
selves with impunity in the garments of men who had died of plague, 
but which garments had been plunged for six hours in a solution of 
chloride of soda. But, as Bouillaud (Dict. de Méd. Prat., art.. Conta- 
gion) has truly observed, the experiments, to be decisive, should have 
been made with clothing which had already communicated the plague to 
the wearers of it. In Moscow, chlorine was extensively tried and found 
unavailing, nay, apparently injurious, in cholera. “ At the time,” says 
Dr. Albers (Lond. Med. Gaz. viii. 410) “that the cholera hospital was 
filled with clouds of chlorine, then it was that the greatest number of the 
attendants were attacked.” (See also Dierbach, d. neust. Entd. in d. Mat. 
Med. i. 411, 2t® Ausg. 1837.) Some years ago chlorine was tried at the 
Small Pox Hospital, with a view of arresting the progress of erysipelas : ° 
all offensive smell, as usual, was overcome, but the power of communi- 
cating the disease remained behind. (Lond. Med. Gaz. viii. 472.) Bous- 
quet (Rev. Méd. Fev. 1830, p. 264) mixed equal parts of a solution of 
chloride of soda and the vaccine lymph, and found that the latter still 
possessed the power of producing the usual cow-pock vesicle. These are 
a few of the facts which are adverse to the opinion that chlorine or the 
chlorurets possess the power of preventing the propagation of infectious, 
contagious, or epidemic diseases. In opposition to them there are but few 
positive facts to be adduced. Coster (Richter, Auf. Arzneimittell. Suppl. 
Band. 539) found that a solution of chloride of soda destroyed the infectious 
properties of the syphilitic poison, and of the poison of rabid animals. 
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The statements of Labarraque (Alcock’s Essay, pp. 56, 58, &c.) and 
others as to the preservative powers of the chlorides in typhus, measles, 
ie are too loose and general to enable us to attach much value to 

em. . 

Considered in reference to medical police, the power of the alkaline 
chlorides (hypochlorites) to destroy putrid odours and prevent putrefac- 
tion is of vast importance. Thus chloride of lime may be employed to 
prevent the putrefaction of corpses previously to interment, to destroy the 
odour of exhumed bodies during medico-legal investigations, to destroy 
bad smells, and prevent putrefaction in dissecting-rooms and workshops 
in which animal substances are employed (as cat-gut manufactories), to 
destroy the unpleasant odour from privies, sewers, drains, wells, docks, 
&c., to disinfect ships, hospitals, prisons, stables, &c. The various modes 
of applying it will readily suggest themselves. For disinfecting corpses, 
asheet should be soaked in a pailful. of water containing a pound of 
chloride, and then wrapped around the body. For destroying the smell 
of dissecting-rooms, &c. a solution of the chloride may be applied by 
means of a garden watering-pot. When it is considered desirable to 
cause the rapid evolution of chlorine gas, hydrochloric acid may be added 
to chloride of lime. 

Chloride of lime (or chloride of soda) is the best antidote in poisoning 
by hydrosulphuric acid, hydrosulphuret of ammonia, sulphuret of potas- 
sium, and hydrocyanic acid. It decomposes and renders them inert. A 
solution should be administered by the stomach, and a sponge or hand- 
kerchief soaked in the solution, held near the nose, so that the vapour 
may be inspired. It was by breathing air impregnated with the vapour 
arising from chloride of lime that Mr. Roberts (the inventor of the miner’s 
improved safety lamp), was enabled to enter and traverse with safety the 
sewer of the Bastile, which had not been cleansed for 37 years, and 
which was impregnated with hydrosulphuric acid. (Alcock’s Essay.) If 
a person be required to enter a place suspected of containing hydrosul- 
phuric acid, a handkerchief moistened with a solution of chloride of lime 
should be applied to the mouth and nostrils, so that the inspired air may 
be purified before it passes into the lungs. | 

A solution of chloride of lime has been used as a wash in some skin 
diseases. Derheims (Journ. Chim. Méd. iii. 575) used a strong solution 
with great success in scabies. This mode of curing itch is much cleaner, 
and more agreeable, than the ordinary method by sulphur frictions. 
It has likewise been found successful by Fantonetti (Journ. de 
Chim. Méd. ix. 305) in tinea capitis: where the discharge is co- 
pious, washes of the chloride may be used with advantage. In burns 
and scalds Lisfranc employed lotions of chloride of lime either imme- 
diately after the accident, or subsequent to the application of emol-- 
lient poultices. 

Solutions of chloride of lime have been employed with great benefit in 
ophthalmia. Dr. Varlez, surgeon to the military hospital at Brussels, 
(Med. and Phys. Journ. Nov. 1827) states that in 400 cases it never dis- 
appointed him once. Mr. Guthrie has also reported favourably of it in 
three cases ; as have likewise MM. Colson, Delatte, and Raynaud. The 
Solution used by Dr. Varlez was composed of from a scruple to three ‘or 
four drachms of chloride, and an ounce of water. It was dropped into 
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the eye or injected by a syringe, or applied by means of a camel’s hair 
pencil. Of course other means (bleeding, purging, cold, and, in chronic 
cases, blisters) should be conjoined. I have found a weak solution of the 
chloride very successful in the purulent ophthalmia of infants. Gubian 
(Journ. de Chim. Méd. vi. 315) proposed to apply a solution of chloride 
of lime to prevent the pitting from small-pox. The fully maturated 
pustules are to be opened and washed with a weak solution of this salt: 
desiccation takes place very promptly, and no marks or pits are said 
to be left behind. 

Chloride of lime may be employed internally in the same cases that 
chloride of soda is administered (p. 316.) It has been used with great 
success by Dr. Reid (Trans. of the King and Queen’s College of Physi- 
cians in Ireland, v. 266) in the epidemic fever of Ireland. In some of the 
very worst cases it acted most beneficially, causing warm perspiration, 
rendering the tongue cleaner and moister, checking diarrhoea, and induc- 
ing quiet sleep. I also can bear testimony to the good effects of this 
remedy in bad cases of fever. In disease of the pulmonary organs result- 
ing from febrile excitement, Dr. Reid also found it advantageous. In 
dysentery likewise it was most valuable. He used it by the mouth and 
also in the form of glyster. It corrected the intolerable stench of the 
evacuations, and improved their appearance. Cima (Richter, ausf- 
Arzneimitt. iv. 305) used it both internally and externally in scrofula. 

ADMINISTRATION.—Jnternally, chloride of lime may be given in doses 
of from one grain to five or six grains, dissolved in one or two ounces of 
water, sweetened with syrup. As the dry chloride of the shops deposits 
hydrate of lime when put into water, the solution (of the hypochlorite of 
lime and chloride of calcium) should be filtered, to get rid of this. To 
destroy the unpleasant smell of the breath, lozenges of chloride of lime. 
have been used. (Journ. de Chim. Med. iii. 496.) 
~ Por external use (lotions and gargles) it is also generally employed in 
the form of solution, the strength of which must vary according to the 
quality of the chloride, and the nature and seat of the disease to which 
we intend to apply it. The average proportions are from one to four 
_drachms of chloride to a pint of water. In the cure of itch, Derheims 
employed a wash composed of three ounces of chloride to a pint of water. 
“The solution is to be filtered to separate the hydrate of lime. Cima em- 
ployed an ointment of chloride of lime (composed of from a scruple to a 
drachm of chloride, and an ounce of fresh butter) by way of friction, to 
reduce scrofulous enlargements of the lymphatic glands which had 
resisted the use of mercurial ointment. When the evacuations from the 
bowels are very offensive, chloride of lime may be used in the form of 
enema. For this purpose, ten or fifteen grains or more may be added to 
the common enema. 

AntIpoTEs.—Administer albuminous liquids (as eggs beat up with 
water) or milk, or flour and water, or oil, or mucilaginous drinks, and 
excite vomiting ; combat the gastro-enteritis by the usual means. Care- 


- fully avoid the use of acids, which would cause the evolution of chlorine 
gas in the stomach. 


or 
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Cal'cis Car'bonas.—Car'bonate of Lime. 


History.—Some varieties of carbonate of lime were distinguished and 
employed in the most remote periods of antiquity. Marble was proba- 
bly used for building 1050 years before Christ (1. Chron. xxix. 2.) 
Pliny (Hist. Nat. xxxvi.) tells us that Dipeenus and Scyllis were re- 
nowned as statuaries of marble in the 50th Olympiad (é. e. 557 years 
_ before Christ.) The creta, mentioned by Horace (Sat. iii. lib. 2), and 
Pliny (Hist. Nat. xxxvi. 58, Valp. ed.), was probably identical with our 
chalk. (On the chalk of the ancients, consult Beckmann’s Hist. of In- 
vent. i. 212 ) 

Natura Hisrory.—Carbonate of lime occurs in both kingdoms of 
nature. 

(a.) In the inorganized kingdom.—It forms a considerable portion of 
the known crust of the earth, and occurs in rocks of various ages. It is 
found in the inferior stratified rocks, but more abundantly in the different 
groups of the fossiliferous rocks, particularly towards the central and 
higher parts of the series (De la Beche, Researches in Theoretical 
Geology, 21.) 

In the crystallized form it constitutes calcareous spar and arragonite. 
The first of these is most extensively distributed, and presents itself under 
many hundred varieties of shapes, the primitive form of all being the 
rhombohedron. : 

Granular carbonate of lime (the granular limestone of mineralogists) 
more commonly occurs in beds, but sometimes constitutes entire moun- 
tains. The whitest and most esteemed primitive limestone is that called 
staiuary marble, or, from its resemblance to white sugar, saccharotd car- 
bonate of lime. That from Carrara, on the eastern coast of the Gulf of 
Genoa, is the kind usually employed by the statuary, and being very 
pure, may be employed for pharmaceutical purposes. 

Chalk constitutes the newest of the secondary rocks, and occurs abun- 

dantly in the southern parts of England. It lies in beds, and contains 
abundance of marine as well as terrestrial organic remains. .The upper 
part of a considerable portion of the chalk of England contains nume- 
tous flints, which are supposed by some (Dr. Grant, Lect. on Comp. Anat. 
in the Lancet, Nov. 2, 1833) to have once belonged to poriferous 
animals. 
_ There are various other native forms of carbonate of lime constituting 
the substances called by the mineralogist schiefer spar, rock milk, earth 
Joam, stalactitic carbonate of lime, anthraconite, oolite, pisolite, marl, 
tufa, &c. 

Carbonate of lime is an ordinary ingredient in mineral.and common 
waters, being held in solution by carbonic acid, and, therefore, deposited 
when this is expelled by boiling or otherwise. 

(.) In the organized kingdom.—Carbonate of lime is a constituent of 
Some plants, and is obtained from the ashes of most. It is an abundant 
constituent of animals, especially of the lower classes. Thus in the 
radiate animals we find it in the hard parts of corals, madrepores, &c. ; 
in the molluscs, in the shells (as in the oyster). In the articulated ani- 
mals it forms, with phosphate of lime, the crusts which envelop these 
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* 
animals (as the crab and lobster) ; in the higher classes it is found in 
bone, but the quantity of it is very small. 

Preparation.—In the Dublin Pharmacopeeia, carbonate of lime — 
(calcis carbonas precipitaium, Ph. D.) is ordered to be prepared by 
adding a solution of carbonate of soda to a solution of chloride of 
calcium: double decomposition takes place, chloride of sodium is formed 
in solution, and carbonate of lime precipitated. ‘Thus prepared, car- 
bonate of lime is directed to be used in the preparation of hydrargyrum 
cum creté. By some druggists it is employed, instead of prepared chalk, 
in the manufacture of aromatic confection. 

Marble (marmor, Ph. L., marmor album, Ph. D. & Ed.), or hard car- 
ponate of lime (carbonas calcis durus, Ph. L.) is employed for the pro- 
duction of carbonic acid (vide p. 190) ; and, in some Pharmacopezias, for 
the preparation of chloride of calcium. For the latter purpose, espe- 
cially, white or statuary marble should be selected, on account of its 
freedom from iron. 

Chalk (creta, Ph. L., ereta alba, Ph. Dub. & Ed.) or friable carbonate 
of lime (calcis carbonas friabilis, Ph. L., carbonas calcis mollior, Ph. Ed.) 
is found in great abundance in the southern parts of England. To 
reduce it to a fine state of division, and to deprive it of its coarser parts, 
itis submitted to the process of elutriation, and is then called prepared 
chalk (creta preparata, Ph. L. & Dub., carbonas calcis preparatus, 
Ph. Ed. & U. 8.) 

Carbonate of lime is prepared, for medical purposes, from several 
molluscous animals; as from the shell of the oyster (Ostrea edulis), the 
gastric concretions (called crabs’ eyes or stones) of the crawfish (Astacus 
fluviatilis), and the crustaceous envelope of the claws of the crab (Cancer 
pagurus). ‘The carbonate procured from these sources is called, respec- 
tively, teste preparate (Ph. L.), lapilli cancrorum, and chele cancrorum, 
and will be described in a subsequent part of this work (vide Animal 
Materia Medica). 

PROPERTIES.Pure carbonate of lime is a tasteless, odourless solid. 
When heated to redness in a current of air its carbonic acid is expelled, 
leaving quicklime. It is almost insoluble in water ; one part of carbonate 
requiring 1600 parts of water to dissolve it. Itis much more soluble in car-. 
bonic acid water: the solution reddens litmus, but changes the yellow 
colour of turmeric paper to brown ; and. by boiling, or exposure to the 
air, gives out its carbonic acid, by which the carbonate of lime is 
deposited. | 

Carbonate of lime is a dimorphous substance ; that is, it crystallizes 
in two distinct and incompatible series of forms,—viz. those of the 
rhombohedric system (calcareous spar), and those of the right rectangular 
prismatic system (arragonite). According to Gustav Rose (Lond. & Ed. 
Phil. Mag. June 1838), both calcareous spar and arragonite may be 
formed in the humid way, but the first at a lower, the latter at a higher 
temperature: in the dry way, calcareous spar alone is formed. Both 
minerals doubly refract the rays of light, and expand unequally in their 
different parts when heated ; but calcareous spar has only one axis of no 
double refraction, whereas arragonite has two. 
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Single system of rings seen by looking through a slice of calcareous spar (cut perpendicular’ 
to the axis of the erystal) placed between two plates of tourmaline (cut parallel to 
the axis of the crystal). 


Fig. 54 is seen when the plane of the axis of the calcareous spar is parallel or perpendi- 
cular to the plane of polarization. Fig. 55 is seen when the calcareous spar is turned 45°. 


Granular limestone (of which white marble is the purest. kind) is mas- 
sive, and consists of small grains or minute crystals, presenting a lamellar 
structure and brilliant lustre, but intersecting each other in every direc- 
tion, and thereby giving a glimmering lustre to the mass. 

Chalk is massive, opaque when pure white, and has an earthy fracture. 
It is usually soft to the touch, and adheres to the tongue. 

CHARACTERISTICS.—Carbonate of lime is recognized as a carbonate 
by the tests already mentioned for this class of salts (p. 191). As a cal- 
careous salt itis known by the characters before described (p. 343) for 
lime. | ; 

Composition.— Carbonate of lime has the following composition :— 
Berzelius ; 
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Pority.—Pure marble or chalk should be perfectly soluble, with effer- 
vescence, in hydrochloric acid, by which the absence of silica is shown. 
Ammonia should not cause any precipitate with this solution, by which 
its freedom from alumina, oxide of iron, &c. may be inferred: nor should 
a solution of sulphate of lime throw down any thing, by which the 
absence of baryta and strontian is proved. 
PuysioLocicaL Krrects.—The local effects of chalk are those of an 
absorbent, antacid, and mild desiccant. When swallowed it neutralizes 
the free acid of the gastric juice, and in this way alone must, by conti- 
nued use, injure the digestive functions. It causes constipation, an effect 
commonly observed from the use of a few doses in diarrhea. By the 

action of the free acids (acetic and hydrochloric) of the alimentary canal, 

it is converted into two soluble calcareous salts (acetate of lime and 
chloride of calcium), which become absorbed. Hence the continued 
use of carbonate of lime is attended with the constitutional effects of the 
calcareous salts, and consequently the statements which have been made 
as to the influence of chalk over the lymphatic vessels and glands, and 
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its effect in diminishing excessive secretion, may be correct. Sun- 
delin (Heilmittellehre, i. 179) thinks it may even promote the deposit 
of bone-earth in diseases attended with a deficiency of this» sub- 
stance. Carbonate of lime, prepared from animal matter, has been 
erroneously supposed to be more digestible than chalk, and therefore less 
likely to occasion dyspeptic symptoms (Wibmer, die Wirkung, &c. 11. 10). 
Dr. A. T. Thomson (Elements of Materia Medica, ii. 82) says, that “ after 
chalk has been used for some time, the bowels should be cleared out, as 
it is apt to form into hard balls, and to lodge in the folds of the intestines.” - 

Usrs.—As an absorbent and desiccant, prepared chalk is used as a 
dusting powder in moist excoriations, ulcers, the intertrigo of children, 
burns and scalds, erysipelatous inflammation, &c. 

As an antacid it is exhibited in those forms of dyspepsia accompanied 
with excessive secretion of acid; and as an antidote in poisoning by the 
mineral and oxalic acids. 

It has also been used in some diseases which have been supposed to 
depend on, or be accompanied by, excess of acid in the system—as in 
gouty affections, which are usually attended with the excessive produc- 
tion of uric acid, and in rachitis, which some have ascribed to a pre- 
ponderance of phosphoric acid, or to a deficiency of lime in the ‘system. 

To diminish alvine evacuations, it is employed in diarrhea. Its effi- 
cacy can hardly be referred solely to its antacid properties ; for other 
antacids are not equally successful. Moreover, in many cases of diarrhea 
in which chalk is serviceable, no excess of acidity can be shown to exist 
in the bowels. Aromatics are useful adjuncts to chalk in most forms of 
diarrhea. In old obstinate cases, astringents (as catechu or kino) may 
be conjoined with great advantage; and in severe cases, accompanied 
with griping pains, opium. 

ADMINISTRATION.—Prepared chalk is given in the form of powder or 
mixture, in doses of from ten grains to one or two drachms. It enters 
into a considerable number of officinal preparations. ; 

1. Misrura Creve, Ph.L.& Dub.; Potio Carbonatis Calcis, Ph. Kd.; 
Mistura Calcis Carbonatis, Ph. U. S. (Prepared chalk, 3ss.; sugar, 5iij.; 
mixture of acacia, f.3iss.; cinnamon water, 3xvili. Ph. L.) In the other 
Pharmacopeeias the proportions are somewhat different. This is a very 
convenient form for the exhibition of chalk, and is im common use in 
diarrhoea. Aromatics (as the aromatic confection), astringents (as kino or 
catechu), or narcotics (as opium), are frequently combined with it. ‘The 
dose is from one to three table-spoonfuls. | 

9. Purvis Cretz Compositus, Ph. L. & Dub. (Prepared chalk, 
tbss. ; cinnamon, 3iv.; tormentil and acacia, aa. 3iij.; long pepper, 3ss.):— 
‘This preparation is aromatic and astringent, and is used in diarrhea. 
The dose is from 10 to 20 grains. The pulvis carbonatis calcis compositus 
(Ph. Ed.) consists of chalk flavoured with nutmegs and cimnamon. 

3. ConreEcTio Aromatic, Ph. L. & Dub. (Prepared chalk, 3xvi. ; 
cinnamon and nutmegs, aa. 3ij.; cloves, 3j.; cardamoms, 3ss.; saffron, 31). ; 
[water, tbj., Ph. D.]) The London College order the water to be added 
when the preparation is used, in order to avoid fermentation, to which 
this compound is subject. Druggists sometimes substitute a strong infu- 
sion of saffron instead of the solid saffron here ordered ; and those who 
are desirous of producing a very fine preparation, employ precipitated 
carbonate of lime instead of ¢halk. This preparation possesses the 
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combined properties of chalk and spices (p. 72). _ It is therefore antacid, 
aromatic, and stimulant. It is frequently added to the ordinary chalk 
mixture in diarrhoea, and is employed on various other occasions where 
spices are indicated. The dose of it is from 10 grains to a drachm. 


Cal’cis Phos'phas.—Phos'phate of Lime. 


History.—Scheele, in 1769, discovered phosphate of lime in bones. 

NaTuRAL History _—Phosphate of lime is found in both kingdoms of 
‘nature. 

(a.) In the inorganized kingdom.—It is a constituent of the mineral 
termed Apatite, and of some mineral waters; as those of Karlsbad 
Sprudel, and of Franzensbrunn, near Eger. 

(3.) In the organized kingdom.—It has been found in some plants, and 
much more frequently and copiously in animals. Thus it constitutes 
the principal part of the earthy matter of the bones of the vertebrata, and 
a portion of the crusts of the articulata. 

PREPARATION.—Phosphoric acid combines with lime in several pro- 
portions, forming basic, ered and acid salts. ‘The compound used 
in medicine is a sudb- or 3 phosphate of lime. When obtained by cal-— 
cining bones in an open vessel, it is called earth of bones (terra ossium) 
or bone-ash (ossa usta ulba; o. densta; 0. ad albedinem usta; o. calcinata; 
spodium album), and contains some carbonate of lime and other mat- 
ters mixed with it. If bone-ash be digested in diluted hydrochloric 
acid, and caustic ammonia added to the filtered solution, phosphate 
of lime, free from carbonate, is thrown down in a very minute state 
of division, and when washed and dried, it constitutes the precipitated 
phosphate of lime (calcis phosphas precipitatum) of the Dublin Pharma- 
copeia. When the horns (cornua) of the deer (ceryus), are calcined in a 
an open vessel’ until they become perfectly white, and the residual ash 
(sub-phosphate of lime) prepared by elutriation (as creta preparata) 
we obtain burnt hartshorn (cornu ustum, Ph. L.; cornu ustum preparatum),. 

PROPERTIES.—Subsesquiphosphate of lime is white, tasteless, odour- 
less, insoluble in water, but soluble in nitric, hydrochloric, and acetic 
acids, from which solutions it is thrown down unchanged, in composition, 
by ammonia, potash, and their carbonates. When exposed to a very 
intense heat, it fuses, and undergoes no other change. The primary 
form of the crystals of apatite (native subsesquiphosphate of lime) is the 
six-sided prism. 

CHARACTERISTICS.—It is known to be a phosphate by its solubility in 
hydrochloric acid, and its being again thrown down as a white preci- 
pitate when the acid solution is supersaturated with caustic ammonia. 
If it be digested in a mixture of sulphuric acid and alcohol, sulphate of 
lime is precipitated, and an alcoholic solution of phosphoric acid 
obtained. The acid may then be recognised by the tests for it already 
mentioned (p. 253). Ifthe precipitated sulphate of lime be dissolved in 
water, the solution may be known to contain lime by the tests before 
described for the calcareous salts (p. 343). The subsesquiphosphate of 
lime of bones is distinguished from the neutral phosphate by its fusing 
with greater difficulty, and dissolving more readily in hydrochloric acid. 
A very delicate test of the neutral phosphate is its crystallizing from 
hydrochloric acid by evaporation (Wollaston, Phil. Trans. for 1797, 
p. 396 & 397). 
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ComposttioN.—The composition of subsesquiphosphate of lime is as 


follows :— 
Berzelius. Fuchs. Vauquelin. 
Eq. Eq.Wt. PerCent. (Artificial.) Artificial.) (Apatite.) 
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Bone-ash obtained from the bones of the ox consists of subsesquiphos- 
phate of lime, carbonate of lime, phosphate of magnesia, and a trace of 
fluoride of calcium. | 

PrystoLoGicaL Errects.—Its effects are not very obvious. “ As phos- 
phate of lime is very difficultly soluble,” observes Wibmer (die Wirkung, 
&c. ii. 9), “ it is absorbed in small quantity only, and then acts more or 
less like lime, asa slight astringent on the tissues and the secretions, and 
increases, incontestibly, the presence of calcareous salts in the bones, 
the blood, and the urine. Large doses disorder the stomach and diges- 
tion by their difficult solubility.” 

Usrs.—It has been administered in rickets, with the view of promoting 
the deposition of bone-earth in the bones. The sesquioxide of iron may 
be advantageously conjoined with it. 

ADMINISTRATION. —The dose of subsesquiphosphate of lime is from 
ten grains to half a drachm. For internal use the preparation of the 
Dublin College is to be preferred. 

/ 
OrDER 14, CompounpDs OF MAGNEsIUM. 
Magne’ sia.—Magne sia. 

History.—It was first chemically distinguished from lime in 1755, by 
Dr. Black, who also shewed the difference between magnesia and its 
carbonate. From the mode of procuring it, it is- frequently termed cal- 
cined or burnt magnesia (magnesia calcinata seu usta.) It is sometimes 
called talc earth (Talkerde), or bitter earth (Bittersalzerde.) 

Naturat History.—lIt occurs in both kingdoms of nature. , 

(a.) In the inorganized kingdom.—Magnesia is found native, in the 
solid state or in solution, in sea or some mineral waters, in combination 
with water and various acids (carbonic, sulphuric, boracic, silicic, and 
nitric.) Chloride of magnesium exists in sea water, as also im some 
springs. 

(b.) In the organized kingdom.—Combined with acids it is found in 
some vegetables (as Salsola Kali and Fucus vesiculosus), and animals (as 
in the urine and some urinary calculi of man.) 

PREPARATION.—Magnesia is obtained by exposing the subcarbonate 
to a full red heat for two hours in a crucible, so as to drive off the car- 
bonic acid. 

Prorertizs.—It is a light, fine, white, colourless, odourless, and 
tasteless powder, having a sp. gr. 2°3.. When moistened with water it 
reacts as an alkali on test papers. It is very slightly soluble in water, 
and like lime is more soluble in cold than in hot water. Dr. Fyffe states 
that it requires 5142 parts of cold, and 36000 parts of hot water to dis- 
solve it. Unlike lime it evolves scarcely any heat when mixed with 
water. By the combined voltaic and oxy-hydrogen flames it has been 
fused by Mr. Brande (Manual of Chemistry.) It absorbs carbonic acid 
slowly from the atmosphere. 
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CHARACTERISTICS.—It is soluble in the dilute mineral acids without 
eflervescence. The solution does not occasion any precipitate with the 
ferrocyanides, hydrosulphurets, oxalates, or bicarbonates. The neutral | 
alkaline carbonates, when unmixed with any bicarbonate, throw down a 
white precipitate. Ammonia with phosphate of soda causes.a white 
precipitate (ammoniacal-phosphate of magnesia.) Magnesia is insoluble 
in alkaline solutions, and is thereby distinguished from alumina. Its 
solution in sulphuric acid is remarkable for its great bitterness. 

ComposiTIon.—Magnesia has the following composition :— 
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Purity.—Its freedom from any carbonate is shewn by its dissolving in 
dilute mineral acids without effervescence. Its hydrochloric solution 
should occasion no precipitate with the oxalates, bicarbonates, and 
barytic salts, by which the absence of lime and sulphates may be inferred. 

PuysioLocicaL Errects.—When taken into the stomach, magnesia 
neutralizes the free acids contained in the stomach and intestines, and 
forms therewith soluble magnesian salts. In full doses it acts as a laxa- 
tive ; but as it occasions very little serous discharge, Dr. Paris (Pharma- 
cologia, vol. i. art. Cathartics) ranks it among purgatives “which urge 
the bowels to evacuate their contents by an imperceptible action upon 
the muscular fibres.” .Part of its laxative effect probably depends on the 
action of the soluble magnesian salts (chloride of magnesium and acetate 
of magnesia) which it forms by union with the acids of the alimentary 
canal, Magnesia exercises an influence over the urine analogous to that 
of the alkalies, namely, it diminishes the quantity of uric acid in the 
urine, and when continued for too long a period occasions the deposit of 
the earthy phosphates in the form of white sand. (W. TT’. Brande, Phil. 
Trans. 1810, p. 136; and 1813, p. 213.) On account of its greater inso- 
Jubility, it requires a longer time to produce these effects than the 
alkalies. When taken in too large quantities and for a long period it has 
sometimes accumulated in the bowels to an enormous extent, and being 
concreted by the mucus of the bowels, created unpleasant effects. A 
lady took every night during two years and a half, from one to two tea- 
spoonfuls of Henry’s calcined magnesia (in all between 9 and 10 lbs. troy) 
for a nephritic attack, accompanied with the passage of gravel; subse- 
quently she became sensible of a tenderness in the left side just above the 
groin, connected with a deep-seated tumor, obscurely to be felt on pres- 
sure, and subject to attacks of constipation, with painful spasmodic action 
of the bowels, tenesmus, and a highly irritable state of stomach. During ‘ 
one of these attacks she evacuated two pints of “sand ;” and on another 
occasion voided soft light brown lumps, which were found to consist 
entirely of subcarbonate of magnesia concreted by the mucus of the 

‘bowels, in the proportion of 40 per cent. In another case a mass of a 
similar description, weighing from 4 to 6 lbs., was found imbedded in the 
head of the colon, six months after the patient had ceased to employ any 
magnesia. (EK. Brande, Quart. Journ. of Science, i. 297.) 

Usess.-—As an antacid it is as efficacious as the alkalies, while it has an 
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advantage over them in being less irritant, and thereby is not so apt to 
occasion disorder of the digestive organs. It may be employed to neu- 
tralize acids introduced into the stomach from without, (as in cases of 
poisoning by the mineral acids) or to prevent the excessive formation of, 
or to neutralize when formed, acid in the animal economy. Thus it is 
administered to relieve heartburn arising from, or connected with, the 
secretion of an abnormal quantity of acid by the stomach: its efficacy is 
best seen in persons of a gouty or rheumatic diathesis, in which the 
urine contains excess of uric acid. It often relieves the headache to 
which such individuals are not unfrequently subject. It is most effica- 
cious in diminishing the quantity of uric acid in the urine, in calculous 
complaints, and according to Mr. Brande (Phdl. Trans. 1813, p. 213) it is 
sometimes effectual where the alkalies have failed. It will be found of 
great value in those urinary affections in which alkaline remedies are 
indicated, but in which potash and soda have created dyspeptic 
symptoms. 

As a laxative, magnesia is much employed in the treatment of the dis- 
eases of children. It is tasteless, mild in its operation, and antacid,— 
qualities which render it most valuable as an infant’s purgative. Inde- | 
pendently of these, Hufeland ascribes to it a specific property of dimi- 
nishing gastro-intestinal irritation by a directly sedative influence. In 
flatulency it is combined with some carminative water (dill or anise) ; in 
diarrhoea, with rhubarb. It is employed as a purgative by adults m 
dyspeptic cases—in affections of the rectum, as piles and stricture—and 
in diarrhoea. It is associated with the carminative waters—with some 
neutral salts, as sulphate of magnesia, to increase its cathartic operation 
—or in diarrhea, with rhubarb. 

ADMINISTRATION.—As a purgative, the dose, for adults, is from a 
scruple to adrachm ; for infants, from two to ten grains. As an anta- 
cid, the dose is from ten to thirty grains twice a day. It may be conve- 
niently given in milk. It is sometimes administered in combination with 
lemon juice: the citrate of magnesia thus formed acts as a pleasant 
and mild aperient. 


Magne'sie Subcar'bonas.—Subcar'bonate of Magne'sia. 


History.—Subcarbonate of magnesia, also called magnesia alba and — 
carbonate of magnesia, was exposed for sale at Rome at the commence- 
ment of the 18th century, by Count di Palma, in consequence of which it 
was termed Comitisse Palme pulvis. In 1707, Valentini informed the — 
public how it might be prepared. : 

Natura. Hisrory.—-Neutral carbonate of magnesia is found native in 
various parts of Europe, Asia, and America. It constitutes a range of 
low hills in Hindostan, from whence it has sometimes been imported in 
considerable quantities into this country, but has been found, as | am 
informed, unsaleable here. The samples offered for sale about two 
years since consisted of reniform, opaque, dull masses, adherent to the 
tongue, having a conchoidal fracture, and considerable hardness. Inter- 
nally, they were whitish; externally, greyish or yellowish white. The 
same substance was brought over about a year ago in the calcined state, 
and was nearly white. It was called calcined Indian magnesia. Car- | 
bonate of magnesia is found in some mineral waters. 
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PREPARATION.—Subcarbonate of magnesia is prepared by mixing solu- 
tions of sulphate of magnesia (or chloride of magnesium) and carbonate 
of soda (or carbonate of potash). The directions of the London Phar- 
macopeia are as follow:—Dissolve separately four pounds of sulphate 
of magnesia, and four pounds and eight ounces of carbonate of soda, in 
two gallons of water, and strain: then mix the liquors, and boil for a 
quarter of an hour, constantly stirring with a spatula: lastly, having 
poured off the liquor, wash the precipitated powder with boiling distilled 
water, and dry it. 

Two kinds of subcarbonate of magnesia are known and kept in the 

shops, the light and the heavy. Heavy magnesia (magnesia ponderosa of 
the shops) is thus prepared :—Add one volume of a cold saturated solu- 
tion of carbonate of soda to a boiling mixture of one volume of a satu- 
rated solution of sulphate magnesia, and three volumes of water. Boil 
until effervescence has ceased, constantly stirring with a spatula. Then 
dilute with boiling water, set aside, pour off the supernatant liquor, and 
wash the precipitate with hot water on a linen cloth: afterwards dry it 
by heat in aniron pot. Light magnesia (magnesia of the shops) is pre- 
pared by employing dilute solutions of the sulphate of magnesia and 
carbonate of soda. If no heat be used, it is apt to be gritty. A heavy 
and gritty magnesia is ‘prepared by separately dissolving 12 parts of 
sulphate magnesia and 13 parts of ‘crystallized carbonate of soda in as 
small a quantity of water as possible, mixing the hot solutions, and 
washing the precipitate. 
. The theory of the process is as follows :—When sulphate of magnesia 
and carbonate of soda are mixed, double decomposition takes place: the 
sulphuric acid combines with the soda to form sulphate of soda, and the 
carbonic acid with the magnesia. The neutral carbonate of magnesia, 
which we presume to be first formed, is immediately resolved by the 
water into a subcarbonate, which, with some water, precipitates, and the 
bicarbonate which remains is dissolved in the cold liquid. 5 eq. of the 
neutral carbonate, with 4 eq. of water, produce 1 eq. of bicarbonate ; 
while the 4 eq. of magnesia, 3 eq. carbonic acid, and 4 eq. of water, 
precipitate. If we mix the boiling solutions together, 4 eq. of the neutral 
carbonate give out 1 eq. of free carbonic acid, and a precipitate is formed 
consisting of 4 eq. of magnesia, 3 eq. of carbonic acid, and 4 eq. of water. 
The precipitate in both of these cases constitutes the subcarbonate of 
magnesia of the shops. : 

PROPERTIES.—Subcarbonate of magnesia, as usually met with, is in 
the form of a white, inodorous, and tasteless powder. The light variety 
occurs as a very fine light powder, or in large rectangular masses with 
bevelled edges, or in smaller cubical cakes. The heavy carbonate is, as 
its name indicates, of greater specific gravity than the light. Both kinds 
moistened with water have a feebly alkaline reaction on test paper, but 
when boiled in water do not communicate this property to water. Sub- 
carbonate of magnesia is nearly insoluble in water: it readily dissolves 
in carbonic acid water. 7 

CHARACTERISTICS.—It is distinguished from caustic or calcined mag- 
nesia by the effervescence which takes place on the addition of a dilute 
mineral acid. Its other characteristics are the same as for the latter 
substance (vide p. 361.) 
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CompostTIon.—The following is the composition of subcarbonate of 
magnesia of the shops :-— 
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Several reasons have led chemists to reject the idea of this compound 
being an ordinary subsalt (vide Berzelius, Tiraité de Chém. iv. 101); but 
they are not agreed as to the precise mode in which the constituents are 
combined, as the following table shews :— 


Berzelius. Brande. Phillips. 
Eq. Eq. q- 
Eq.Eq. Wt. Eq. Wt. Eq. Wt. Eq. Wt. 
Hydrd. Carb. Magn. 3 148°59'|Carb. Magn. 1 i Teen et Magn. 1 51};Hydr".Carb. Magn. 4 204 
Hydr'®, Magnes... 1 29°72||\Quadrihydr. 1 56 Trihydrte, Magn. .. 1 47 |Bihydra. Magn. -. 1 38 
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Purity.—Subcarbonate of magnesia should be perfectly white and 


tasteless. '[he water in which it has been boiled should have no alka- | 


line reaction on turmeric paper, nor throw down anything on the addi- 
tion of chloride of barium or nitrate of silver: by which the absence of 
alkaline carbonates, sulphates, and chlorides, is proved. Dissolved in 
dilute sulphuric acid the oxalates and bicarbonates should occasion no 
precipitate, by which the non-existence of any calcareous salt is shewn. 
PuystoLocicaL Errects.—The effects of subcarbonate of magnesia 


are nearly the same as those of pure magnesia. We can readily con- 


ceive that the local operation of the first is somewhat milder than that of 


the latter (as in the case of the alkalies and their carbonates), but the | 


difference is hardly perceptible in practice. As the subcarbonate effer- 
vesces with acids it is more apt to create flatulence when swallowed. 


Usrs.—The uses of the subcarbonate are the same as those of calcined | 


magnesia ; except where the object is to neutralize acid in the alimentary 


canal (as in cardialgia andin poisoning by the mineral acids), when the | 
latter preparation is to be preferred on account of its not effervescing | 


with acids, and thereby not causing flatulency. 


In the Pharmacopeeia, subcarbonate of magnesia is directed to be | 
employed for the extemporaneous preparation of the so-called DisTILLED | 
Waters (aque distillate). A drachm of any distilled oil is to be carefully 
triturated with a drachm of subcarbonate of magnesia, and afterwards | 
with four pints of distilled water; the water is then to be strained. For _ 
ordinary purposes no objection exists to the use of waters thus prepared, 
but they are incompatible with bichloride of mercury, on account of the | 


small quantity of magnesia which they hold in solution. 


ADMINISTRATION.—The dose of subcarbonate of magnesia, as a pur- | 
gative, is from ten grains toa drachm; as an antacid, from five grains to | 


a scruple. 


Aqua Macnestx Brcarponatis. (Magnesia Water: Aerated Magnesia | 
Water.)—This solution is prepared by passing a‘stream of carbonic acid | 
- through water in which a given quantity of subcarbonate of magnesia is | 
suspended. Orit may be made extemporaneously by adding subcarbo- | 


nate of magnesia (or a mixture of sulphate of magnesia and carbonate of 


soda) to the ordinary bottle-soda water (carbonic acid water.) Itis an | 


agreeable mode of exhibiting magnesia in nephritic affections. 
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Magne'sie Sul'phas.—Sul'phate of Magne’ sia. 


History.—This salt was originally procured from the Epsom waters 
by Dr. Grew in.1675. It has had a variety of names, such as Epsom or 
the bitter purging salt, sal Anglicum, sal Seidlitzense, sal catharticum, 
_ vitriolated magnesia, &c. 

Natura, History.—It is a constituent of sea and many mineral 
waters: it occurs as an efflorescence on other minerals, forming the hair 
_ salt of mineralogists ; and with sulphate of soda and a little chloride of 
magnesium, constitutes Reussite. 

PREPARATION.—The two great sources of the sulphate of magnesia of 
Hinglish commerce are dolomite and bittern. Dolomite or magnesian 
limestone is a compound of carbonate of lime and carbonate of magnesia. 
It occurs in enormous quantities in various counties of England (as those 
of Somerset, York, and Nottingham), and is employed for building. 
York Minster and Westminster Hall are built of it. Bittern is the resi- 
dual liquor of sea-water, from which common salt (chloride of sodium) 
has been separated. It contains chloride of magnesium and sulphate of 
magnesia. 

Sulphate of magnesia may be extracted from bittern by evaporation, 

a process practised at Lymington, in Hampshire (Dr. Henry, Phil. Trans. 
1810, p. 94). If sulphuric acid be added to bittern, a further quantity of 
sulphate may be obtained by the decomposition of chloride of mag- 
nesium. Sulphate thus procured is preferred at Apothecaries’ Hall for 
making magnesia, as it yields a whiter product than sulphate made from 
dolomite. 
_ Various methods of manufacturing sulphate of magnesia from dolomite 
have been described. The usual method is to treat this mineral by 
dilute sulphuric acid: carbonic acid escapes, and a residue, composed of 
sulphate of magnesia and sulphate of lime, is obtained. These two salts 
are separated from each other by crystallization. 

In 1816, Dr. William Henry, of Manchester (Repert. of Arts, vol. xxx. 
p. 142, 2nd Ser.) took out a patent for the following process :—Calcine 
magnesian limestone, so as to expel the carbonic acid; then convert the 
caustic lime and magnesia into hydrates by moistening them with water. 
Afterwards add a sufficient quantity of hydrochloric (or nitric or acetic) 
acid (or chlorine), to dissolve the lime, but not the magnesia, which, 
after being washed, is converted into sulphate by sulphuric acid (or, 
where the cost of this is objectionable, by sulphate of iron, which is 
easily decomposed by magnesia). Or the mixed hydrates of lime and 
Magnesia are to be added to bittern: chloride of calcium is formed in 
solution, while two portions of magnesia (one from the bittern, the other 
from the magnesian lime) are left unacted on. Or hydrochlorate of ammo- 
nia may be used instead of bittern: by the reaction of this on the 
hydrated magnesian lime, chloride of calcium and caustic ammonia 
remain in solution, while magnesia is left undissolved: the ammonia is 
separated from the decanted liquor by distillation. | 

Carbonate of ammonia has also been employed to separate lime from 
magnesia : carbonate of lime is precipitated, and the magnesia remains 
% solution, from which it may be easily separated by ebullition (Journ. 
Of Science, iii. 217; vi. 313; ix. 177). At Monte della Guardia, near 


366 ELEMENTS OF MATERIA MEDICA. 


Genoa, sulphate of magnesia is manufactured from schistose minerals, 
containing sulphur, magnesia, copper, and iron. After being roasted, and 
moistened to convert them into sulphates, they are lixiviated, and the 
solution is deprived, first, of copper by refuse iron, and afterwards .of iron : 
by lime (Dr. Holland, Phil. Trans. 1816, p. 294). In Bohemia, sulphate | 
of magnesia is procured, by evaporation, from the waters of Seidlitz and : 
Saidschiitz. Hermann (Poggendorff’s Annalen, xi. 249) extracts it from — 
liquids containing chloride of magnesium, by means of sulphate of soda. 
At Baltimore, sulphate of magnesia is procured from the siliceous hydrate 
of magnesia or marmolite, by reducing the mineral to powder, saturating — 
with sulphuric acid, and calcining the dried mass to peroxidize the iron. — 
It is then re-dissolved in water (from which solution the remaining iron 
is separated by sulphuret of lime), and crystallized. By a second crys- 
tallization it is obtained nearly pure (D. B. Smith, in the Dispensatory | 
of the U. S. of America). 

PROPERTIES.—The impure sulphate obtained from bittern is called 
singles, and when purified by re-crystallization, doubles. The sulphate | 
usually met with in the shops is in small acicular crystals. By solution | 
and re-crystallization we readily obtain tolerably large four-sided prisms, | 
with reversed diedral summits, or four-sided pyramids: the primary | 
form of the crystals is the right rhombic prism. Both large and small _ 
crystals are colourless, transparent, and odourless, but have an extremely | 
bitter taste. When heated they undergo the watery fusion, then give out | 
their water of crystallization, become anhydrous, and at a high tempera-_ 
ture undergo the igneous prism, and run into a white enamel, but without — 
suffering decomposition. Exposed to the air the crystals very slowly and 
slightly effloresce. It dissolves in its own weight of water at 60°, and in 
three-fourths of its weight of boiling water. It is insoluble in alcohol. | 

CHARACTERISTICS.—It is known to contain sulphuric acid by the tests | 
for the sulphates already mentioned (p. 265). The nature of its base is 
shown by the tests for magnesia before described (p. 361). | 

ComposiTion.—The following is the composition of crystallized sul- 
phate of magnesia :— 


Eq. Eq. Wt. Per Cent. | Gay-Lussac. Wenzel. 


Magnesia. tes WGP te Loi 20% ON 1626 0s Oe ee ery 
Sulphuric Acid. 2... 6s Lia ya's AO Aue Wye GS2520.) 00.088 o SR. ee meee! 
Waker ev sqcns iy ouse faces 7 saow: yo, OB) nthe (oy BA22 von sh eh Agia ee 
Cryst*. Sulphate of Magnesial ....123....100°00.... 10000... . 100°00 
Purity.—The sulphate of magnesia met with in the shops is usually | 
sufficiently pure for all medicinal and pharmaceutical purposes. It 


should be colourless, and undergo no change when mixed with ferro- | 
cyanides or hydrosulphurets. When obtained from bittern it is some-_ 
times contaminated with chloride of magnesium, which, by its affinity: 
for water, keeps the sulphate in a damp state. By digestion in alcohol 
the chloride is dissolved, and by evaporating the spirituous solution, may 
be obtained in the solid state. It is said, that occasionally small crystals 
of sulphate of soda are intermixed with those of sulphate of magnesia— 
a fraud I have never met with in English commerce, nor is it likely to 
occur at the present low price of the magnesian salt. Should such an 
adulteration be suspected, there are several methods of detecting it: the 
sophisticated salt would effloresce more rapidly than the pure salt, and 
would communicate a yellow tinge to the flame of alcohol. Boiled with | 
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caustic lime and water, all the magnesian sulphaté would be decomposed, 
and the liquor being filtered, to separate the precipitated magnesia and 
sulphate of lime, yields, on evaporation, sulphate of soda. If shaken in 
the cold with carbonate of baryta, a solution of carbonate of soda would 
be obtained, easily recognized by its alkaline properties. 100 grains of 
pure sulphate of magnesia, dissolved in water, and mixed with a boiling 
solution of carbonate of soda, yields 34 grains of subcarbonate of mag- 
nesia when dried. If sulphate of soda were present, the precipitate 
would weigh less. (Phillips, Zransl. of Pharm.) 

PuysioLocicaL Errrcts.—Sulphate of magnesia is a mild and per- 
fectly safe antiphlogistic purgative, which promotes the secretion as well 
as the peristaltic motion of the alimentary canal. It is very similar in 
its operation to sulphate of soda, than which it is less likely to nauseate, 
or otherwise disorder the digestive functions, while it acts somewhat 
more speedily on the bowels. It does not occasion nausea and griping, 
like some of the vegetable purgatives, nor has it any tendency to create 
febrile disorder or inflammatory symptoms ; but, on the other hand, has 
a refrigerant influence: hence it is commonly termed a cooling purgative. 

In small doses, largely diluted with aqueous fluids, it slightly promotes 
the action of other emunctories: thus, if the skin be kept cool, and 
moderate exercise be conjoined, it acts as a diuretic ; whereas if the skin 
be warm, it operates as a diaphoretic. 

UsEs.—On account of the mildness and safety of its operation, its 

ready solubility, and its cheapness, sulphate of magnesia is by far the 
most commonly employed purgative, both by the public and the profes- 
sion. The only objection to its use is its bitter and unpleasant taste. To 
state all the cases in which it is administered, would be to enumerate nearly 
the whole catalogue of known diseases. It must, therefore, be sufficient to 
mention, that it is excellently well adapted as a purgative for febrile 
and inflammatory diseases, obstinate constipation, ileus, lead colic, even 
incarcerated hernia, narcotic poisoning, &c. It may be used as an anti- 
dote in poisoning by the salts of lead and baryta. 

_ ADMINISTRATION.—As a purgative it is usually administered in doses 
of from half an ounce to an ounce and a half; but if dissolved in a large 
quantity of water, a smaller dose will suffice. Thus, two drachms in 
half a pint or more of water, taken in the morning fasting, will act 
speedily, sufficiently, and mildly, in ordinary cases; and in delicate 
females, a drachm, or even less, in the above quantity of water, will 
usually produce the desired effect. Some carminative or aromatic (as 
peppermint water or tincture of ginger) is frequently conjoined to obviate 
flatulency. In febrile and inflammatory diseases, the solution may be 
acidulated with dilute sulphuric acid with great advantage ; or the sul- 
phate may be dissolved in the compound infusion of roses. It is fre- 
quently used as an adjunct to the compound infusion of senna, whose 
purgative effect it promotes, but whose griping tendency it is said to 
check. In dyspeptic cases, accompanied with constipation, it is con- 
joined with bitter infusions (as of quassia, gentian, calumba, &c.). Asa 
purgative enema, an ounce or more of it may be added to the ordinary 
lyster. 
e The bitter purging saline waters (vide p. 174), as those of Seidlitz, 

Epsom, Beulah, Kilburn, and the Cheltenham pure saline, owe their 

purgative property principally to sulphate of magnesia. | 
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ORDER 15. CompouND oF ALUMINUM. 


Potas’se@ Alu'mino-Sul'phas seu Alu'men.—Alu'mino-Sul'phate of Pot'ash 
or Alum. 


History.—Although the term alum (alumen of the Romans—orurrnpia 
of the Greeks) occurs in the writings of Herodotus (Huferpe, clxxx.), 
Hippocrates (De fistulis, De ulceribus, &c.), Pliny (Hist. Nat. xxxv.), 
Dioscorides (Lib. v. cap. 123), and other ancient writers, yet it is not. 
satisfactorily proved that our alum was the substance referred to. On 
the contrary, the learned Beckmann (Hist. of Invent. i. 288) has asserted 
that the alum of the Greeks and Romans was sulphate of iron, and that 
the invention of our alum was certainly later than the 12th century. 
But Geber (Search of Perfection, ch. iii., and Invention of Verity, ch. iv.), 
who is supposed to have lived in the 8th century, was acquainted with 
three kinds of our alum, and describes the method of preparing burnt 
alum ; and it is not, I think, improbable, that even Pliny was acquainted 
with our alum, but did not distinguish it from sulphate of iron, for he 
tells us that one kind of alum was white, and was used for dyeing wool 
of bright colours.—[For further information, consult Parkes’s Chemical 
Essays, 1. 625, and Thomson’s Hist. of Chem. 1. 125]. 

Natural Huistory.—It is found native in the neighbourhood of 
‘volcanoes, and constitutes the mineral called native alum. Native alum 
occurs in bituminous shale and slate clay, at Hurlett, near Paisley, and 
near Whitby, in Yorkshire. 7 

PREPARATION. —The method of preparing alum varies somewhat in 
different places. The mineral from which (in this country) it is procured 
is called aluminous slate, aluminous shale, or aluminous schist (schistus 
aluminaris). This substance varies somewhat in its composition in dif- 
ferent localities, but always contains sulphuret of iron, alumina, carbon, 
and sometimes a salt of potash. The most extensive alum manufactory 
in Great Britain is at Hurlett, near Paisley. Here the aluminous schist 
lies between the stratum of coal and limestone (Williams, Nat. Hist. of 
the Mineral Kingdom, 2nd. ed. ii. 315). By the action of the air it under- 
goes decomposition, and falls down on the floor of the mine. The sul- 
phur attracts oxygen, and is converted into sulphuric acid, which 
combines partly with the iron (oxidized by the air), and partly with the 
alumina. The solution obtained by lixiviating the decomposed schist is 
evaporated, and the sulphate of iron allowed to crystallize: to the: 
mother liquor, which contains sulphate of alumina, sulphate of potash 
is added, by which crystals of alum are procured, which are purified by 
a second crystallization. | 

At Whitby, in Yorkshire, the method of making alum is somewhat 
different. The schist is piled in heaps, and burnt by means of a slow 
smothered fire. The calcined ore is lixiviated, and a salt of potash 
added to the solution after it has deposited sulphates of lime and iron, 
and earthy matters (Winter, in Nicholson’s Journal, vol. xxv-) 3 

PRoPERTIES.—Alum crystallizes usually in regular octahedrons, fre- 
quently with truncated edges and angles, and sometimes in cubes. The 
ordinary alum of the shops consists of large crystalline masses, which do 
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not present any regular geometrical form; but, by immersion in water 

during a few days, octahedral and rectangular forms are developed in its 

surfaces. (Daniel, Quart. Journ. i. 24.) Alum has an astringent and 
sweetish acid taste: its reaction on vegetable colours is that of an acid. 

Its sp. gr.is 1°7. By exposure to the air it slowly and slightly efflo- 

_resces. Its transculent or diathermanous power is very slight. 

When heated, alum undergoes the watery fusion, swells up, gives out 

_its water of crystallization, and becomes a white spongy mass, called 

dried or burnt alum (ALUMEN Exxsiccatum, Ph. L., alumen ustum), which 

has a more astringent taste, and does not so quickly dissolve in water as 
the crystallized salt. If too much heat be applied a portion of the acid 
is expelled, and escapes, partly as sulphuric acid, partly in the form of 
oxygen and sulphurous acid, and the residue consists of alumina and sul- 
phate of potash: the acid liquor obtained by heating alum was formerly 
termed spirit of alum. In the preparation of burnt alum care should be 
taken not to apply too great a heat in order that the acid may not be 

driven off. On this account a shallow earthen vessel is preferable to a 
crucible. 

When alum is calcined with charcoal or some carbonaceous substance, 
as sugar, we obtain a spontaneously inflammable substance called Hom- 
berg’s Pyrophorus,composed of sulphur, potassium, alumina, and charcoal. 

Alum dissolves in 18 times its weight of cold and less than its own 
weight of boiling water. 

The alum procured at Tolfa and other parts of Italy, and called 
Roman alum (alumen Romanum) is covered with a pale, rose-coloured 
efflorescence, composed of oxide of iron and an aluminous sulphate cf 
potash. Under the name of Roche or Rock alum (alumen rufeum, seu 
alumen de Rochi, so called from Roccha, in Syria, whence a red- 
coloured alum was formerly brought) we find in English commerce crys- 
talline fragments of alum, not larger than almonds, coloured externally 
with bole or rose-pink. 

__ Caaracteristics.—That alum is a sulphate is shewn by the tests for 
the soluble sulphates already mentioned (p. 265). It reddens litmus, and 
forms sulphate of lead when mixed with pure carbonate of lead: in these 
properties it agrees with the supersulphates. The nature of its basic 
constituents is shewn by the following tests:—The ferrocyanides, the 

oxalates, and hydrosulphuric acid, occasion no precipitate in a solution 

of alum. Hydrosulphuret of ammonia, the caustic alkalies and their 
carbonates, and phosphate of soda, throw down white precipitates: that 

‘produced by the alkalies is soluble in an excess of alkali, but is insoluble 
in solutions of the carbonated alkalies: these characters shew the pre- 

‘sence of alumina. Potash is recognised by perchloric acid and chloride 

of platinum (vide p. 274.) Lastly, the crystalline form of the salt assists 
in recognising it. heed | 

CompositTion.—The composition of alum is as follows :— 


Eq. Eq. Per 
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In the above table I have assumed, with Thomson, Brande, and Phil- 
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lips, alumina to be a protoxide of aluminum, and that its equivalent is 18. 
Berzelius and Turner regard it as a sesquioxide, and adopt 51°4 as its © 
equivalent. According to the views of the latter chemists the equivalent 


for alum (KS + Al S* + 25 Hl) is 474:95. 


Puriry.—Alum should be colourless, completely soluble in water (by 
~ which the absence of uncombined earthy matter is shewn), with a solution 
of caustic potash or ammonia should form a colourless precipitate of 
hydrate of alumina soluble in excess of alkali, and should not suffer any 
change of colour by the addition of tincture of nutgalls or hydrosulphuric 
acid. The ferro-sulphate of potash, sometimes mixed with alum, cannot 
be distinguished from the latter, by its form, colour, or taste ; but is 
readily detected by potash, which throws down oxide of iron, and by tinc- 
ture of nutgalls, which communicates a bluish black colour to it. 

PuystoLocicaL Errects. (a.) On vegetables.—Alum is probably inju- 
rious to plants. (Decandolle, Physiol. Véget. 1341). 

(b.) On animals.—Dogs support large doses of alum with impunity. 
Orfila (Ann. @ Hyg. Publiq. et de Méd. Lég. i. 235) gave seven drachms of 
crystallized alum in powder to dogs : the animals retained it for from ten 
to thirty minutes, then vomited, and in an hour or two were apparently 
well. ‘Two ounces of burnt alum in four ounces of cold water occa- 
sioned vomiting only. When the csophagus was tied to prevent 
yomiting, death took place in five hours with symptoms of great ex- 
haustion and diminished sensibility. On a post-mortem examination 
the mucous membrane of the stomach was found inflamed in the whole of 
its extent. One ounce of finely-powdered burnt alum applied to the 
subcutaneous cellular tissue of the thigh, caused excessive suppuration 
and death in fifteen hours. Devergie (Méd. Légale, ii. 653) found burnt 
alum somewhat more active: he says 64 drachms killed a dog when the 
cesophagus was tied, and 2 ounces when it was not tied. Moreover, he 
found burnt alum suspended in cold water, more active than when dis- 
solved in warm water. Veterinarians employ it in doses of from 1 to 6 
drachms for large animals. Bourgelat has seen a phthisical condition 
induced in horses by the use of alum in too great quantities. (Moiroud, 
Pharm. Véter. 225.) 

(c.) On man.—The immediate topical effect of a solution of alum is 
that of an astringent, namely, corrugation of fibres and contraction of 
small vessels, by virtue of which it checks or temporarily stops exhala- 
tion and secretion, and produces paleness of parts by diminishing the 
diameters of the small blood-vessels. It is by these local effects that 
alum, when taken internally, causes dryness of the mouth and throat, 
somewhat increases thirst, checks the secretions of the alimentary canal, 
and thereby diminishes the frequency and increases the consistency of 
the stools, as observed by Wibmer (die Wirkung, &c. i. 114) in his expe- 
riments made on himself, with alum in doses of 3 grains dissolved in 5 
drachms of water, and taken several times during the day. 

But wheh alum is applied to a part in larger quantities, and for a 
longer period, the astriction is soon followed by uritation, the paleness 
by preternatural redness. And thus taken internally in large doses, alum 
excites nausea, vomiting, griping, purging, and even an inflammatory 
condition of the intestinal canal,—effects which may be perhaps induced 
by small quantities in persons endowed with unusual or morbid sensibi- 
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lity of the stomach and bowels, as in the case of the lady in whom dan- 
gerous gastro-enteritis was apparently induced by a single dose of a solu- 
tion containing between 10 and 20 grains of burnt alum (Ann. d Hyg. 
Publique et de Méd. Lég.i.) Ordinarily, however, tolerably large doses 
of alum may be given without any unpleasant effects. Thus Professor 
Dumeril has given a drachm, properly diluted, in chronic diarrhaas, 
within twenty-four hours: Professor Marc, two drachms, in passive 

hemorrhages, within the same period of time: and MM. Kapeler and 
Gendrin have administered 3 drachms, at one dose, in colica pictonum. 
(Devergie, Méd. Lég. ii. 656.) 

After its absorption, alum appears to act as an astringent or astringent- 
tonic on the system generally, and to produce more or less general astric- 
tion of the tissues and ‘fibres, and a diminution of secretion, Such at 
least appears to be its effects in some passive hemorrhages and mucous 
discharges. Barbier (Traité Elément. de Mat. Méd. 2d ed. i. 440) says 
alum “irritates the lungs and often provokes cough,” but I am not aware 
of any other practitioner having confirmed this statement. Kraus (Heil- 
mittellehre, 255) observes, that the urine becomes remarkably acid from 
the use of alum. 

Uses.—-Alum is employed both as an external or topical, and as an 
internal remedy. 

(a.) As a topical remedy—Burnt or calcined alum is employed as a 
very mild escharotic to destroy exuberant spongy granulations, commonly 

. known by the name of proud flesh. 

Solutions of alum are sometimes employed to produce contraction or 
corrugation of the tissues, and thereby to prevent displacements of parts, 
especially when accompanied with excessive secretion. Thus it is used 
as a gargle in relaxation of the uvula with evident advantage. In the 
early stage of prolapsus of the rectum, a solution of alum, applied as a 

wash, is sometimes of service, especially when the disease occurs in 
infants. Washes or injections containing alum are of occasional benefit 
in prolapsus of the uterus. | 

In hemorrhages, whether proceeding from an exhalation or exudation 
from the extremities or pores of the minute vessels, or from the rupture of 
a blood-vessel, a solution, or, in some cases, the powder of alum, may be 
used with advantage as a styptic, to constringe the capillary vessels, and 
close their bleeding orifices. Thus in epistaxis, when it is considered 
advisable to arrest the hemorrhage, assistance may be gained by the 

injection of a solution of alum into the nostrils, or by the introduction of 
_ lint moistened with the solution. Where this fails to give relief, finely 
_ powdered alum may be employed in the manner of snuff. In hemor- 
rhage from the mouth or throat, gargles containing alum are useful. In 
_ haematemesis, as well as in intestinal hemorrhage, alum whey may be 
administered, though of course no reliance can be placed on it, as the 
hemorrhage usually depends on circumstances which astringents merely 
cannot be expected to obviate. In uterine hemorrhage a sponge soaked 
in a solution of alum may be introduced into the vagina with good effect. 
_ To check the hemorrhoidal flux when immoderate, washes or enemata 
containing alum may be employed. To stop the bleeding after leech 
bites in children, a saturated solution, or the powder of alum, may be 
_ applied to the punctures. 

In certain inflammations, alum has been used as a repellent; that is, it 

bi . ‘ 
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has been applied to the inflamed part in order to produce contraction of 
the distended vessels, and thereby to diminish the quantity of blood in 
the seat of the disease in a manner almost mechanical. Thus, in the 
first. stage of ophthalmia, it is sometimes considered expedient to cut 
short the disease by the application of a strong astringent solution (as a 
saturated solution of alum or of acetate of lead). “It is not to be 
denied,” observes Dr. Jacob (Cyclopedia of Prac. Med. axt. Ophthalmia), 
“ that such applications may have the effect of arresting the progress of 
the disease at once; but.if they have not that effect, they are lable to 
produce an increase of irritation.” But, as the details necessary for 
making the student acquainted with all the circumstances respecting the 
use of stimulating or astringent applications in the first stage of ophthal- 
mia are too lengthened and numerous to admit of their proper discussion 
in this work, I must refer for further particulars to the essay of Dr. Jacob 
before quoted, as well as to the treatises of writers on ophthalmic sur- 
gery. I may, however, add, that whatever difference of opinion exists 
as to the propriety of these applications in the first stage of ophthalmia, 
all are agreed as to their value after the violence of vascular action has 
been subdued. 

In angina membranacea, called by Bretonneau (Rech. sur / "Inflam. spéc. 
du Tissu Muqueux, 1826) diptheritis, great importance has been attached 
to the employment of local applications. Of these hydrochloric acid, 
calomel, and alum, have, in succession, been highly praised by this 
writer. In order to promote the expulsion of the false membrane, he 
recommends the insufflation of finely-powdered alum. This is effected 
by placing a drachm of it in a tube, and blowing it into the throat. (See 
also Trousseau and Pidoux, Traité de Thérap. ii. 291). Velpeau has sub- 
sequently confirmed the statements of Bretonneau, and extended the use 
of alum to other inflammatory affections of the throat, as those arising in 
scarlatina, small-pox, &c. In these cases powdered alum may be applied 
to the affected parts by means of the index finger. Gargles containing 
this salt will be found useful in most kinds of sore throat, ulcerations of 
the mouth and gums, aphtha, &c. In inflammation of the vulva, accom- 
panied with membraniform exudation, alum washes are serviceable both 
in children and adults (Trousseau and Pidoux, op. cit.) 

Alum has been employed as an astringent, to diminish or stop exces- 
sive secretion from the mucous surfaces. Thus, a weak solution of this 


salt is used to repress the discharge in the latter stages of conjunctival | 


inflammation; to check profuse ptyalism, whether from the use of mer- 
cury or other causes; and to remove gleet or leucorrheea. In old-standing 


diarrheeas it has been administered, in combination with the vegetable 
astringents (kino, for example), with occasional advantage. It is also | 


applied to check profuse secretion from ulcers. 


(0.) As an internal remedy.—Alum has been employed, in conjunction | 
with nutmeg, as a remedy for intermittents. Given just before the — 
expected paroxysm, it has in some cases prevented it (Cullen, Materia — 


Medica). 

In the treatment of lead colic, alum has been found more successful 
than any other agent or class of remedies. It was first used in this 
disease by a Dutch physician, named Grashuis (De Colica Pictonum, 
Amst. 1752, et Append. 1755), and was afterwards administered in fifteen 


cases by Dr. Percival (Essays, Med. & Exper. ii. 194) with great success. 
é 
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Its efficacy has been fully established by Kapeler, physician to the 
HO6pital St.-Antoine, in Paris, and Gendrin (quoted by Trousseau and 
Pidoux, op. cit.) and by Dr. Copland (Dict. of Med. i. 374), as well as 
by several other distinguished authorities. It allays vomiting, abates flatu- 
lence, mitigates pain, and opens the bowels more certainly than any other 
medicine, and frequently when other powerful remedies have failed. It 
should be given in full doses (as from a scruple to two drachms), dissolved 
in some demulcent liquid (as gum-water) every three or four hours. 
Opium and (according to Dr. Copland) camphor may be advan- 
tageously conjoined. Kapeler also employs oleaginous enemata. 
The modus operandi of alum in lead colic is not very clear. The 
benefit has been ascribed by some to the chemical action of the sul- 
phuric acid on the lead supposed to be contained in the intestines ; 
and in support of this view must be mentioned the fact, that other 
sulphates (as those fof magnesia, soda, zinc, and copper) as well as 
free sulphuric acid, have been successfully employed in lead colic. But, 
on the other hand, the presence of lead in the prime vie or evacuations, 
and, consequently, the formation of sulphate of lead in saturnine colic, 
have not been demonstrated; though the experiments of Dr. C. G. Mits- 
cherlich (Miller’s Archiv, No. V. 353, 1836, quoted in Brit. Ann. of Med. 
vol.i. 204, 1837) have shown, that when the acetate of lead is swallowed, 
the greater part of it forms an insoluble combination with the gastro- 
intestinal mucus, and in this state may remain some time in the ali- 
mentary canal. Moreover, alum has been found successful by Kopp 
(Denkwurdigkeit, i. 342, quoted by G. A. Richter, ausftihr. Arzneim. 
Suppl. Bd. 515) in other varieties of colic not caused by lead, and unac- 
companied by constipation. Dr. Copland is disposed to ascribe the 
benefit of alum, and other sulphates in lead colic, to their “ exciting the 
action of the partially paralysed muscular coat of the bowels, and thereby 
enabling them to expel retained matters of a morbid or noxious descrip- 
tion,’—an explanation which is inconsistent with the observation of 
Kopp just quoted. 

Alum is administered internally in several other diseases, of which a 
brief notice only can be given. In passive or asthenic hemorrhages 
from distant organs; as hemoptysis, menorrhagia and other uterine 

hemorrhages, hematuria, &c. In colliquative sweating, diabetes, gleet, 
and leucorrheea. Kreysig (Die Krankh. d. Herzens, Bd. ii. Abt. 2, S.7 14, 
in Richter, op. cit.) has advised its use in dilatation of the heart and aortic 
aneurism. More recently Dzondi (Aeskulap. Bd. 1, St. 1, 1821, in Richter) 

_ has also recommended it in these diseases ; and Sundelin (Heilmittellehre, 
li. 278) has mentioned a case of supposed dilatation of the heart, in which 
relief was gained by the use of alum. In chronic diarrhea, alum is occa- 
sionally serviceable. . 

ADMINISTRATION.—The dose of alum is from ten grains to one or two 
scruples. It may be taken in the form of powder, or made into pills 
with some tonic extract, or in solution. To prevent nausea, an aromatic 
(as nutmeg) should be conjoined. A pleasant mode of exhibition is in 
the form of alum whey (serum aluminosum, seu serum lactis aluminatumy), 

_ prepared by boiling two drachms of powdered alum with,a pint of milk, 
then straining: the dose is a wine-glassful. The saccharum aluminatum 
of the Prussian Pharmacopeeia is composed of equal parts of white sugar 

and alum: it may be given to children as well as adults. In prescribing 
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alum, it is to be recollected that the vegetable astringents decompose at 
by which the astringent property of the mixture is probably di- 
minished. 

For topical uses, alum is used in the form of powder, solution, and 
poultice. The powder of burnt alum is sprinkled over ulcers, to destroy 
spongy granulations. Powder of crystallized. alum is applied to the 
mouth and throat as before mentioned. Solutions of alum are made, for 
topical purposes, of various strengths, according to the object in view. - 

The CarapiésmaA Atumintis, Ph. Dub. (Alum curd of Riverius, Albu- 
men Aluminosum) is prepared by shaking the whites of two eggs with a 
drachm of alum. “ In cases of chronic and purulent ophthalmia, it is 
applied to the eye between two folds of old linen. It has been praised 
as a good application to chilblains which are not broken” (Barker and 
Montgomery’s Observations on the Dub. Pharm.) 

The Ligvor ALtuminis Composirus, Ph. L. (Aqua aluminosa Ba- 
teana, or Bates’s alum water) consists of alum, sulphate of zinc—each an 
ounce; boiling water, three pints: dissolve and strain. Itis used as a deter- 
gent and astringent wash in old ulcers; when diluted, as a collyrium in 
mild conjunctival inflammation, as an injection in gleet and leucorrhea, 
and as an application to chilblains and slight excoriations. 

AntipoTE.—In a case of poisoning by alum, let the contents of the 
stomach be immediately evacuated. Promote vomiting by the use of 
tepid diluents. The inflammatory symptoms are to be combated by the 
usual antiphlogistic means. Magnesia has been employed, but is said 
by Devergie to be altogether useless. 


ORDER 16. COMPOUNDS OF ARSENICUM. 


Acidum Arsenio’sum.—Arse'nious Ac‘id. 


Hrstrory.—Arsenious acid, commonly termed white arsenic (arsenicum 


album) or oxide of arsenic, is first distinctly mentioned by Geber (Jnvent. 
of Verity, ch. vii.), who seems to have been also acquainted with metallic 
arsenic (Sum of Perfection, book i. part iv. ch. ii.) Hippocrates (De 
Ulceribus) employed appevucdy (orpiment or sesquisulphuret of arsenicum) 
and cavdapdkn (realgar or sulphuret of arsenicum) as topical remedies. 
Dioscorides (lib. v., cap. xxi.) is the first author who uses the word apcevixoy 
(orpiment). 

Naturat Hisrory.—Arsenious acid occurs only in the mineral king- 
dom. Itis rather a rare mineral, and is found: at Andreasberg, in the 
Hartz; at Joachimsthal, in Bohemia ; and at some few other places. 

PREPARATION.—It is prepared in Silesia, Bohemia, Saxony, and 
Cornwall. | er 

At Altenberg it is obtained from arsenical iron (Mispickel), a compoun 
of arsenicum, iron, and sulphur. After being reduced to powder the ore 
is roasted in a muffle furnace (fig. 56), by which the arsenicum 1s con- 
verted into arsenious acid. This is conveyed in the state of vapour, 
called flowers of arsenic or smeltinghouse-smoke (Hittenrauch), into the 
condensing chamber (fig. 57), where it is deposited in a pulverent form, 


and in this state is called rough arsenious acid, or poison-flour (Giftmehl). 


The rough arsenious acid is refined by sublimation. This is effected 
in cast-iron pots, as shewn in fig. 58, p. 376, to which cylindrical iron 
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(Fic. 56.) heads (d) are attached, which at 
the tops are contracted into cones 
(ce), each terminating in a pipe 


if 
if 


— 
LS eee Fe 


Foal SL NZ ; \ made of sheet iron, and commu- 
MC am nicating with the condensing 
buy ne if chamber (fig. 57). Heat is ap- 

pa TEE a plied for twelve hours, by which 
1 taba Us the acid is sublimed and con- 
Her mm densed on the sides of the iron 


head in the form of a glassy mass, 
called glacial white arsenic (weis- 
sen Arsentkglas), which is some- 
(eee) Brick arches for supporting the muflle. mee purified by s second, ae cy 
(c) Earthen muffle for receiving the ore. third sublimation. If it contain 
(7) Hopper for introducing the ore. any sulphuret of arsenicum, a lit- 
(d) Passage for the fumes into the condens- tle potash is mixed with it, to 
(hh) Flue. [ing chamber. prevent the sublimation of the 
sulphur. 

At Reichenstein, arsenious acid 
(Fie. 57.) is procured from the mineral called 
arsenical pyrites (a compound of 
arsenicum and iron, with a small 
portion of sulphur). 

Arsenious acid is procured in 
some parts of Saxony as a secon- 
dary product in the roasting of 
} cobalt ores (the arseniets of co- 

»~ balt). It is deposited in long 
horizontal flues (potson-flues, or 
Giftfangen), and is purified by 


Aw 
Section of the Roasting Furnace, 
(a) Ash-pit. (0) Fire-place. 


the arsenical fumes. 


A 
m- = fal sublimation. (For other particu- 
\~ \“ | _ lars consult the paper of J. H. 
car! (YK Vivian, Trans. Royal Geol. Society 
Condensing Chamber. of Cor nwall, ik 60). 
(bedefgh) Course of the vapour. Arsenious acid is manufactured 
(277) Doors into the chamber. in Cornwall. In the impure state 


(mmm) Communicationsbetween thefloors:, jt jis deposited in the long hori- 
zontal flues of the tin burning houses (Mr. J. Taylor, dan. Phil. N.S. iii. 
452); from which it is taken for the use of refiners, its value being about 


ten shillings per ton (Quart. Min. Rev. vol. i. p. 88; and Mr. Davies 
Gilbert, Paroch. Hist. of Cornwall, ii. 305). In this condition it has a 


grey colour, and is either pulverent or in soft crystalline masses. Mr. 


Ferris, of Truro, (to whom I am indebted for samples of this impure 


acid obtained from Wheal Vor tin-mine), tells me that it is conveyed in 
open waggons to the arsenic-works, of which there are two in the neigh- 
bourhood of Truro; one in the parish of Perran Arworthall, the other 
at Bissow, in the parish of Kea; the former about half a mile, the latter 
more than a mile, from the Devoron and Carnon stream-works. Here it 


— is purified by sublimation. The fumes from these works are most inju- 
_ rious to neighbouring vegetables and animals. In the human subject, 
_ eruptions, principally about the lips and nose, are produced by them. In 

1826, eighty-three tons of manufactured arsenic were shipped at Penryn 
(Trans. Royal Geol. Soc. of Cornwall, ii. 360). 
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(Fie. 58.) -ProperTies.— When recently prepared, arsenious 
acid is in the form of large, glassy, transparent cakes, 
sometimes colourless, at others having a yellowish 
tinge. Frequently the cakes consist of concentric 
laminz, formed by successive sublimations. Most 
curiously, these masses soon become opaque and 
white externally, like enamel, the opacity gradually 
extending towards the centre; and, in some cases, 
the acid becomes friable and pulverulent. On what 
. does this alteration depend? Kruger (Kastn. Arch. 
(CK ii. 473, quoted in Gmelin’s Handb. d. Chem.), as- 
Refining Furnace. cribes the change to the absorption of water from 
(c) Ash-pit. (5) Fire- the atmosphere, for he says it only takes place in 

place. moist-air, and is attended with an increase of weight, 
(a) Cast-iron pot. but only to the extent of ~4, of the whole mass. Mr. 
bs Crltudiical iene Phillips (Transl. of the Pharm. 3d. ed. 1838) has 
9) sf taken the same view of the subject. But, as Ber- 
zelius has observed, the augmentation of weightis too trivial to admit of this 
explanation. Moreover, I find the opacity takes place in an air-tight vessel. 
Does not the opacity (as in opaque gum arabic) depend on innumerable 
cracks, imperceptible from their minuteness? Professor Guibourt, Mr. 
Phillips, and Mr. Taylor, have each found the density of the opaque 
variety to be less than that of the transparent. Transparent arsenious 
acid has a sp. gr. of 3°7391, according to Guibourt (3°715, Phillips ; 
3'208 to 3°333, Mitchell and Durand; 3°798, Taylor.) It dissolves, ac- 
‘cording to the same authority, in 103 parts of water at 59°, or in 9°33 
parts of boiling water, and the solution feebly reddens litmus. Opaque 
arsenious acid, on the other hand, according to Guibourt, has a sp. gr. of 
3°695 (3°529, Taylor; 3°620, Phillips), is soluble in 80 parts of water 


at 59°, or in 7°72 parts of boiling water, and the solution restores the blue — | 


colour of reddened litmus. But I find both kinds redden litmus, and 
Dr. Christison has observed the same. Mr. Taylor (Guy’s Hospital Re- 


ports, vol. ii. p. 83), did not find any difference in the solubility of the 


two varieties. He found that water boiled for an hour on this substance 


dissolved 31; of its weight; that this water on perfect cooling did not | 
retain more than ;; of its weight; and that water at ordinary tempera- — 
tures will dissolve from about +955 to siz of its weight. It appears, then, — 


that water perfectly cooled from a boiling saturated solution will retain 


from ten to twenty or more times the quantity of acid in solution than it | 


will take up at common temperatures without heat,—a fact which is as 


curious as it is inexplicable (op. cit. p. 96.) Arsenious acid is soluble | 
in alcohol and oils. It is of importance to know that the presence of | 
organic matters very much impairs the solvent power of water for this _ 
acid—a circumstance which readily explains why arsenious acid has not, — 
in some cases, been found in the liquid contents of the stomach of — 


persons poisoned by it. Arsenious acid has little or no taste, as Plenck 
(Toxicologia, ed. 2" 26), Addison, and Christison, have remarked : and 


neither in the solid nor vaporous form has it odour. The acid may be | 
readily obtained in a crystalline condition by sublimation or by cooling | 
a boiling saturated solution: the crystals are transparent, usually regular — 


octahedra, sometimes tetrahedra or acicular. At a temperature of 380° F. 
it volatilizes: when heated under pressure it liquefies, and is converted 
into a transparent glass. tas Bee 
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CHARACTERISTICS.—These may be conveniently and usefully discussed 
under three heads:—(a.) The characteristics of solid arsenious acid ; 
(4.) the characteristics of a pure solution of arsenious acid ; (c.) the cha- 
racteristics of arsenious acid in organic mixtures. 

(a.) Or Soxrp ArsEnious Acip.—The characteristics of solid arse- 
nious acid are (besides its physical properties before mentioned) principally 
_ three—its volatility, the garlic odour evolved by throwing it on ignited char- 
coal, and the qualities of the metallic crust obtained by reducing the acid. 

1. ts volatility.— Heated on the point of a penknife in the flame of a 
’ spirit lamp arsenious acid produces a white smoke, and speedily disap- 
pears. If the acid be heated in a test tube, a crystalline sublimate is 
obtained: the crystals when examined by a magnifying glass are found 
to be regular octahedra. The dmpediments to the operation of this test 
are alkaline or earthy bases which retain a portion of the arsenious acid, 
and prevent its rising in vapour: boracic acid may be used to counteract 
their influence. The fallacy of this test is, that other white solids (as 
_hydrochlorate of ammonia, oxalic acid, &c.) are volatile, and produce a 
white smoke when heated. 

2. Garlic odour.—If arsenious acid or an arsenite be put on a red-hot 
cinder (placed for convenience in a saucer), it evolves a scarcely visible 
vapour (of metallic arsenicum) having a garlic odour, and which, at the 
distance of an inch or two from the cinder, is converted into a dense, 
white, odourless smoke (arsenious acid.) The deoxidation of the acid is 
__ essential to the production of the garlic odour: hence no odour is per- 
> ceived when arsenious acid is placed on a heated metallic or glass plate. 
The impediment to the action of this test is the presence of organic matter 
(as flour): this, by burning, developes a strong odour, which masks the 
smell of the vapour of arsenicum. The fallacy attending it is, that some 
other bodies (as phosphorus, with certain of its compounds and some 
organic matters) evolve when heated a garlic odour. » Vauquelin, Bangel 
_ and Orfila, have shewn that a compound of albumen and fat, which 
_ exhaled this odour when heated, did not contain a particle of arsenious 
acid. “ It is true,” say these experimenters, “ that arsenicum does evolve 
a garlic odour when volatilized; but even when this is well characterized, 
it is insufficient to establish the existence of the oxide of arsenic, since it 
belongs to some other substances ; and it is not impossible that there may 
be developed in the stomach, during digestion, substances which exhale 


| an analogous odour, when heated.” 


3. Formation of a metallic crust. Reduction test.—If arsenious acid be 

Fic. 59. intimately mixed with freshly-ignited but cold 
charcoal, and heated in a glass tube, the acid is 
deoxidized, and yields arsenicum, which is su- 
blimed into a cooler portion of the tube, where it 
condenses, and forms a metallic crust. A com- 
mon cylindrical test tube answers very well, but 
the reduction tube of Berzelius (fig. 59) is to be 
preferred. ‘The characters of the arsenical crust 
are-—the brilliancy of its outer surface, which is 
frequently equal to polished steel or looking- 
glass; the crystalline appearance and greyish 
> >> white colour of its inner surface; its volatility; _ 
_-Berzelius’s Red. tube. its conversion, by sublimation, up and down the - 


378 ELEMENTS OF MATERIA MEDICA. 


tube, into octahedral crystals of arsenious acid, which may be dissolved | 
in distilled water, and tested by the liquid re-agents presently to be | 
mentioned; and its yielding arsenic acid by dissolving it in nitro- — 
hydrochloric acid, and carefully evaporating the solution to dryness. — 
The arsenic acid is known by the red precipitate (arseniate of silver) | 


produced on the addition of nitrate of silver: but if the evaporation has 


not been carried on sufficiently far, some hydrochloric acid or chlorine | 
will be left, which will form a white precipitate (chloride of silver) with — 
nitrate of silver.. The arseniate of silver may be reduced, if necessary, by — 
mixing it with charcoal and boracic acid, and heating it in a glass tube. — 

In some cases the metallic crust is imperfectly formed, or is masked by | 
some decomposed organic matter. Whenever any doubt respecting its _ 
nature is entertained, proceed as follows :—Cut off with a file the portion | 


of the tube which contains the suspected crust, roughly powder it, mtro- 
duce it into another glass tube, and apply heat. 

The fallacies to which this test is liable are principally two—a char- 
coal crust may, by an inexperienced experimenter, be mistaken for the 


arsenical crust ; and I have seen students confound a stratum of globules — 
of mercury (obtained by reducing calomel) with the arsenical crust. — 
Careful examination, especially by a magnifying glass, will, however, © 


easily enable the experimenter to distinguish them: the inner surface of 
the charcoal crust is brown, powdery, and dull, whereas that of the arse- 
nical crust has a crystalline texture, grey colour, and shiny appearance : 
the sublimate obtained by reducing calomel or mercurial compounds has 
all the brilliancy of arsenicum, but by a glass is found to consist of 
minute globules which may be made to coalesce by the point of a knife. 


Lastly, the arsenical may, be distinguished from all other crusts by | 


oxidating it, as before directed, and converting it into arsenious or arsenic 


acid which can be readily recognised by the tests already mentioned :— | 


a pee which ought never to be omitted. 
Asa deoxidizing agent I have directed freshly ignited charcoal to be 
employed to convert arsenious acid into arsenicum. If carbonate of soda 


or of potash be mixed with the charcoal, a part only of the arsenicum is _ 
disengaged, an arseniuret of sodium or of potassium being formed: hence — 


when the quantity of acid to be reduced is small, charcoal only should 
be employed. “ Where the quantity of material, however, is considera- 
ble, it is preferable to employ the black flux, or still better, as not bemg 


deliquescent, a mixture of charcoal and carbonate of soda, deprived of 
water of crystallization by heat.” (Christison’s Treatise on Poisons, 3d ed. 
237.) If the substance to be reduced be an arsenite (as of silver, copper, — 
or lime), or an arseniate (as of silver), a mixture of charcoal and boracic | 


acid should be used. For the reduction of the arsenical sulphurets (as 
the precipitate obtained by passing hydrosulphuric acid gas through a 


solution of arsenious acid) a mixture of 2 parts of ignited carbonate of — 
soda and 1 of charcoal should be employed. The alkali is here essential _ 


in order to combine with the sulphur. Black flux (prepared by defla- 
erating 1 part of nitre and 24 of bitartrate of potash) is objectionable on 
account of its deliquescent property. Various other deoxidizing agents 
have been recommended, as formate of soda by Goebel (Griffin’s Chem. 


Recreat. 8th ed. 140), oxalate of lime by Du Menil (Handd. d. Reag. u. 
Zerlegungsiehre, ii. 268), and oxalate of soda by Dr. M‘Gregor (London | 
Med. Gaz. xxii. 613.) I find that binoxalate of potash answers very — 


_ 
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well. None of these, however, present any advantage over charcoal save 
that of not soiling the tube (an occurrence easily avoided by using a glass 
funnel, as recommended by Dr. Christison, or which may be obviated by 
wiping the tube, after the introduction of the mixture, with a wisp of 
paper), while their comparative scarcity and greater cost are objections 
to their employment. (For further details concerning the reduction pro- 
cess, consult Dr. Christison’s Treatise, so frequently referred. to.) 

(6.) CHARACTERS OF 4 PURE AQUEOUS SOLUTION OF ARSENIOUS 
Acip.—A clear watery solution of white arsenic may be recognized by 
certain liquid reagents which give rise to peculiar precipitates, as well as 
by nascent hydrogen, which causes the formation of a gas (arseniuretted 
hydrogen) possessed of remarkable and peculiar properties. The liquid 
reagents which deserve notice are four only—namely, lime water, ammo- 
maco-sulphate of copper, ammoniaco-nitrate of silver, and hydrosulphuric 
acid. ‘Their relative delicacy, as stated by Devergie, (Méd. Lég. ii. 718), 
and the delicacy of the nascent hydrogen test, as ascertained by Mohr 


(Journ. de Pharm. xxiii. 566), are as follows :— 
Dilution of arsenious solution. 


Time water ceasesto act_at.. «4s «. «) + + + 2-000 
: Ammoniaco-sulphate of copper, dittoat . . . . 5°200 
i Hydrosulphuric acid, ditto at . . . . . s ~ 200:000 
Ammoniaco-nitrate of silver, dittoat . . . . . 400°000 
Marsh’s nascent hydrogen test, dittoat . . . . 500000 


1. Lime Water.—Lime water occasions a white precipitate (arsenite of 
‘Iime), with a solution of arsenious acid. The precipitate is soluble in 
‘most acids. ‘The ¢mpediments to the operation of this test: are, a large 
‘quantity of water and free acids, which hold it in solution, and gelatinous 


: 


and oleaginous liquids, which keep it suspended. - The fallacies of this 
test are, carbonates, oxalates, tartrates, &c. which also throw down white 
‘precipitates with lime water. On the whole, it isa test of very little value. 
| 2. Ammoniaco-sulphate of Copper.—If a dilute solution of ammoniaco- | 
‘sulphate of copper be added to a solution of arsenious acid, a pale green — 
‘precipitate (arsenite of copper, or Scheele’s green) is obtained, and sul- 
phate of ammonia remains in solution. This test is prepared as follows :— 
Add (cautiously) liquor ammoniz to a solution of the sulphate of copper, 
So as to re-dissove the oxide of copper, which it at first throws down. 
Care must be taken not to employ too much alkali, otherwise the test 
will not act. Moreover, the solution must not be concentrated, or no 
‘precipitate will be obtained. The impediments to the action of this test 
tae astringents, as tea, infusion of galls, &c. which prevent its acting 
characteristically. The fallacies to be guarded against, are, yellow- 
| coloured and other organic fluids, which give.a green colour, and slight 
ae even though no arsenic be present. 

3. Ammoniaco-nitrate of silver: Hume’s test.—If a solution of ammo- 
‘niaco-nitrate of silver be added to a solution of arsenious acid, a yellow 
‘precipitate (arsenite of silver) takes place, and nitrate of ammonia remains 
‘in solution. The precipitate is soluble in liquid nitric acid, ammonia water, 
and a solution of nitrate of ammonia. The mode of preparing this test is 
as follows :—Add a few drops of liquor ammoniz to a solution of nitrate of 
‘Silver, so that the oxide of silver which the alkali at first throws down 
may be nearly, but not entirely, redissolved. Great care is requisite to 
add neither too much nor too little; for if too much be employed, the 
‘solution will not occasion any precipitate with arsenious acid; and if too 
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little, it will produce a precipitate with phosphate of soda similar in 
colour to that produced with arsenious acid. ‘The only certain way of 
knowing when the proper quantity has been employed is to test it. 
Arsenious acid, but not phosphate of soda, ought to occasion a precipitate 
with it. ‘The impediments to the operation of this test, are, free acids (as 
hydrochloric nitric, acetic, citric, or tartaric), chlorides, and organic mat- 
ters. The acids may be readily neutralized by an alkali. If common 
salt, or other metallic chloride be present, ammoniaco-nitrate of silver 
throws down a white precipitate (chloride of silver), even though a con- 
siderable quantity of arsenic be present. To obviate this, add a few 
drops of nitric acid, then an excess of a solution of nitrate of silver. 
Filter to get rid of the precipitated chloride of silver, and apply the 
ammoniaco-nitrate of silver. The presence of much organic matter im- 
pedes the action of this test. Ammoniaco-nitrate of silver, when pro- 
perly prepared, does not occasion a yellow precipitate with any substance 
save arsenious acid; and hence is not subject to any fallacy of that kind. 
If, however, it be not properly prepared, it may occasion a yellow preci- 
pitate (subphosphate of silver) with phosphate of soda. There is an 
optical fallacy, against which the student should be put on his guard: 
if ammoniaco-nitrate of silver be added to certain yellow liquids con- 
taining common salt, a white precipitate (chloride of silver) is produced, 
which, seen through a yellow medium, might, by a careless observer, be 
mistaken for a yellow precipitate. 

4. Hydrosulphuric Acid (Sulphuretted Hydrogen).—If this gas be passed 
through a solution of arsenious acid, a yellow precipitate of sesquisul- 
phuret of arsenicum (orpiment) is produced, while the oxygen of the 
arsenious acid, and the hydrogen of the hydrosulphuric acid, unite to 
form water. In order, however, for this effect to be produced, it is neces- 
sary that the liquid be slightly acidified by some acid (as the hydro- 
chloric). If the liquid be already acid, we must neutralize it by cau- 
tiously adding an alkali, and then acidify by hydrochloric acid. 

In applying this test we may place the suspected liquid in a test-tube, 
or conical wine or ale-glass (fig. 60); the gas being developed in a com- 
mon Florence flask (or two-necked bottle, as recom- 
mended by Dr. Christison): the mouth of the flask is 
closed by a cork, perforated by a tube curved twice at 
right angles. The ingredients for developing the gas 
are a metallic sulphuret (as of iron or of antimony) and 
sulphuric. or hydrochloric acid. I prefer the sulphuret 
of iron with sulphuric acid diluted with water. These 
are to be introduced into the flask previous to the 
~\ adaptation of the cork. After the gas has passed 
cS MS | through the arsenical liquid for a few minutes, portions: 
Mode of passing Of the yellow sesquisulphuret of arsenicum (orpiment) 

Hydrosulphurie begin to fall down. ‘The separation of the precipitate 

Acidthroughan is promoted by ebullition, and the exposure of the 

arsenical solu-  o)ytion for a few hours to the air. The essential cha- 

tion. Re : : 
racters of the precipitate are, its yellow colour, its 
rapid solution in liquor ammoniz, forming a colourless and very limpid 
liquid, and its yielding metallic arsenicum when dried and heated wah 
black flax, or a mixture of ignited carbonate of soda and charcoal. 
When the quantity of sesquisulphuret is small, some difficulty may be 
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experienced in removing it from the filter for reduction. The readiest 
way is that recommended by Devergie:—Collect it on the filter in as 
small a space as possible, then wash it with liquor ammoniz, which dis- 
solves it. The filtered liquid may then be evaporated in a capsule or 
watch-glass: the ammonia flies off, and leaves the sesquisulphuret. 

The fallacies of the hydrosulphuric acid test are, the salts of cadmium, 
the persalis of tin, the antimonial compounds, and selenic acid, which 
occasion precipitates with hydrosulphuric acid, more or less analogous in 
colour to that produced by arsenious acid. The precipitate with cadmium 
closely resembles that with arsenic. This metal (cadmium) has been 
detected in some of the preparations of zinc (vide Thomson’s Hist. of 
Chemistry, ii. 220). The perchloride of tin, sold for the use of dyers 
under the name of spirit of tin, occasions a yellow precipitate (bisul- 
phuret of tin) somewhat resembling sesquisulphuret of arsenicum. Very 
weak solutions of emetic tartar form a reddish yellow liquid, or throw 
down a reddish precipitate (sesquisulphuret of antimony) somewhat ana- 
logous in appearance to that formed by an arsenical liquid. If hydrosul- 
phuric acid be transmitted through a liquid in which pulvis antimo- 
nialis has been boiled, the solution acquires a yellowish red colour, from 
the formation of some sesqui- or bisulphuret of antimony. From all the 
above precipitates sesquisulphuret of arsenicum is readily distinguished 
by the reduction test already mentioned. 

Hydrosulphate of ammonia (described at p. 271) is sometimes em- 
ployed as a substitute for hydrosulphuric acid, an acid being added at 
the time of applying it, to neutralize the ammonia; but it is liable to 
several serious objections. When fresh prepared, it causes a yellowish 
precipitate with arsenious acid, red with emetic tartar, and black with solu- 
tions of lead ; but by exposure to the air for a day or two it forms a white 
precipitate with arsenious acid, yellow with emetic tartar, and red with lead! 

5. Nascent Hydrogen: Marsh’s test.—If arsenious acid be submitted 
to the action of nascent hydrogen, it is deoxidized, and the metallic 
‘arsenicum thereby obtained, combining with hydrogen, forms arse- 
niuretted hydrogen gas. 

This test, which is the discovery of Mr. Marsh, of Woolwich (Trans. 
Of the Soc. of Aris, li. 66; also Lond. Med. Gaz. xviii. 650), may be thus 
applied:—Mix a small portion of the suspected liquid with some diluted 
‘sulphuric acid (1 oil of vitriol and 7 water), and pour the mixture over 
‘some pieces of zinc previously introduced into a proper apparatus: bub- 
Dles of gas immediately make their appearance. If no arsenious acid be 
present, the evolved gas is hydrogen; but if the liquor hold arsenic in 
‘solution, arseniuretted hydrogen gas is formed. This gas is recognised 
by the following characters: it has an alliaceous odour, and burns in the 
air with a bluish white flame, and the deposition of black metallic 
‘arsenicum and white arsenious acid. If a plate of mica, or of common 
‘window-glass, or of porcelain (as a white saucer), be held a short distance 
‘above the flame, arsenious acid, in a finely pulverent state, is deposited 
on it: if the plate be depressed so as to touch the flame, and thereby 
Slightly to impede the combustion of the gas, a blackish deposit of 
metallic arsenicum is obtained. Or both these deposits may be readily 
procured by holding vertically over the flame a tube of glass, 9 or 10 
imches long, and a quarter or half an inch in diameter: the tube becomes 
dined for the space of several inches with metallic arsenicum and 
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arsenious acid, and the garlic odour can be detected at either end of the | 


tube. To obtain solutions of the acid, let the flame successively play — 
Fig. 62. & Fie. 61. 


(a) A sypbon tube. 

(b) Stop-cock. 

(c) Wooden block. 

(d) The pillar. 

(ee) Caoutchouce slips, to fasten the 
tube to the pillar. 

(f) Place of mica or glass. 


Fig. 62.—(g) Small glass bucket. 


beneath three or four drops of water placed — 
on the under side of a plate of mica; then | 
apply the liquid tests for arsenic before men- | 
tioned (Herapath, Med. Gaz. xviii.889). 
Various forms of apparatus may be used — 
for this experiment. That employed by 
Mr. Marsh is a simple glass tube, bent — 
like a syphon (fig.61). A bit of glass rod — 
is dropped into the shorter leg, then a_ 
piece of clean sheet zinc: the stop-cock | 
and jet are afterwards to be inserted. The 
suspected liquid, mixed with the dilute | 
acid before mentioned, is to be then 
poured into the long leg. Effervescence 
is produced, and after allowing the air to” 
| 

| 

| 

| 


: 


be expelled, the stop-cock is to be closed, | 
and when a sufficient accumulation of gas 
has taken place, it is again to be opened, | 
and the gas ignited. Where the matter | 
to be examined is very small in quantity, 
Mr. Marsh puts the suspected liquid, the. 
acid, and the zinc, in a little glass bucket | 
(fig. 62), attached to the stop-cock by a 
platinum wire, and then introduces it into 
the short leg of the syphon, previously 
filled with common water. A modifica-— 
tion (fig. 63) of Mr. Marsh’s apparatus is 
supplied with two bulbs, one in each leg 
of the instrument, and presents some ad-_ 
vantages over the simple syphon tube: | 
thus it enables us to collect a larger quan-— 
tity of gas, while the bulb assists in check- | 
ing the frothing by breaking the bubbles. | 
But the simplest, cheapest, and often the | 
most useful form of apparatus, is a two- : 
| 


ounce wide-mouthed phial, with a cork 
perforated by a glass tube or tobacco-pipe, | 
asin fig. 64, p. 383, annexed. It presents | 
this great advantage, that we can employ a_ 
fresh apparatus for every experiment, and | 
thus avoid all possibility of contamina-— 
tion from arsenical liquids used in pre-_ 
vious experiments. 

The impediments to the operation of | 
Marsh’s test are, organic liquids (as porter, | 
soup, contents of the stomach, &c.), which | 
occasion great frothing, and choke up the 
jet. The means of obviating this are, 
greasing or oiling the interior of the short 
leg of the apparatus, putting a layer of 
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alcohol or oil on the surface of the liquid in the short limb, and_ placing 
the apparatus aside for an hour or two, to allow the bubbles to burst. 

The fallacy of the test is, that if a solution of emetic tartar be em- 
ployed instead of an arsenical liquid, we obtain 
antimoniuretted hydrogen gas, which coincides in 
many of its properties with arseniuretted hydrogen 
(Mr. L. Thompson, Lond. & Edinb. Phil. Mag., 
May 1837). ‘Thus it has a peculiar odour, not very 

unlike that of arseniuretted hydrogen, and burns in 
the air with a pale bluish flame, and the deposition 
of metallic antimony and the white oxide (on 
mica or glass held over it), which resemble, in their 
general appearance, arsenicum and arsenious acid: 
moreover, the action of hydrosulphuric acid and 

of ammoniaco-sulphate of copper on the oxide of 

antimony, produces colours resembling those generated by the action of 
these tests on arsenious acid. The two metals may, however, be dis- 
tinguished by adding a drop of nitric acid to the crusts, and evaporat- 
ing to dryness: a white powder is left in each instance. A few drops of 
a dilute solution of the nitrate of silver being now added, and the whole 
exposed to the fumes arising from a stopper moistened with ammonia, 
the arsenical crust will give the well known canary-yellow flocculi (Mr. 
L. Thompson, op. cit.) Moreover, the greater volatility of arsenicum, 
and its conversion into octahedral crystals of arsenious acid (Dr. E. Tur- 
ner’s Chemistry, by W. Turner) may serve, in some cases, to distinguish 
it from antimony. Turthermore, the solubility of the arsenious acid, and 
the reaction of the before-mentioned liquid tests on the solution, will dis- 
tinguish it from oxide of antimony, which is insoluble. 

In performing Marsh’s test great care must be taken that the apparatus 
be perfectly clean, and that fresh zine and acid liquor be used for every 
experiment. The experimenter should be fully alive to the possibility of 
the acid, zinc, or even the brasswork of the apparatus, containing minute 
traces of arsenic; hence the necessity of examining the qualities of the 
hydrogen flame before adding the suspected arsenical liquid. It has been 
shown by Mohr (Journ. de Pharm. xxiii. 563) that zinc which had been ’ 
once used, but afterwards carefully washed both in water and acid, retained 

sufficient arsenic to produce the usual effects on the hydrogen flame. 

8. Or ArsEnious Actp 1n OrGanic Mrxrvures.—lI shall confine 
myself to a brief notice of the modes of detecting arsenious acid when 
mixed with the contents and tissues of the stomach, and must refer the 
reader to Dr. Christison On Poisons, and to his paper in the Edind. 
Med. & Surg. Journ. xxii. 60, as well as to Devergie’s Méd. Lég. ii. 718, 
for further details, especially in reference to other organic mixtures. 

When the stomach is laid open we sometimes observe in it a white 
powder or white particles; these are, of course, to be carefully removed ; 
and if they be arsenious acid, no difficulty will be experienced in recog- 

nising them by the tests already mentioned. 

If no solid arsenious acid be observed, cut the stomach into small 
pieces, and boil it with the contents of this viscus for half an hour in 
distilled water, to which a small quantity of liquor potasse has been 
added: then filter, first through muslin, and afterwards through paper. 
Fibrin is insoluble in water, and, by boiling, albumen is coagulated, so 
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that (with the exception of small portions of these principles held in 
solution by the alkali) the filtered liquor is free from both fibrin and 
albumen. A little acetic acid is now to be added, and the liquid boiled, 
by which any caseum present will be coagulated, and got rid of by filter- 
ing a second time. Sometimes the liquor is now found sufficiently free 
from organic matters to enable us to detect the arsenious acid very readily 
by the ammoniaco-nitrate of silver. Dr. Christison says, that if this test 
act characteristically, that is, gives a copious yellow precipitate, the 
liquid is sufficiently free from foreign matter. If, however, it give no 
indication, or at least only imperfect ones of arsenious acid, evaporate 
to dryness by a gentle heat (as a water-bath), and boil the residue in 
repeated portions of distilled water. We thus obtain a solution of arse- 
nious acid, which, after being acidulated with acetic or hydrochloric 
acid, is to be decomposed by passing a current of hydrosulphuric acid 
through it. The precipitated orpiment (sesquisulphuret of arsenicum) is 
to be collected, and reduced in the way already described (p. 378). 
Arsenious acid in organic liquids may sometimes be readily detected by 
the developement of arseniuretted hydrogen when zine and sulphuric acid 
are added to the suspected liquor (vide p. 381). But the frothing pro- 
duced by the organic matter creates considerable difficulty. I have 
already pointed out the best methods of obviating it. 
Composit1on.—The following is the composition of arsenious acid :— 


Eq. Eq. Wt. Per Cent. Berzelius. Mitscherlich. 
‘Arsenicum’ 2.90. Po ee BR ie ee eae. 75 Oni ne nr 
Oxygtn ' ss F Creare » ure ty Meee Eee, wet 
Arsenious Acid .. 1 BO sds 's 25100. woe 1007000 — rer 00200 


Puriry.—Powdered arsenious acid is sometimes adulterated with 
chalk or sulphate of lime. The fraud is readily detected by heat, which 
volatilizes the acid, but leayes the impurities. 

PuystoLogicaL Errects. (a.) Onvegetables.—The effects of arsenious 
acid on plants have been studied by Jager (Diss. Inaug. Tubinge, 1808, 
quoted by Marx in his Die Lehre von den Giften, uu. 99); Marcet; 
Macaire, Mém. de la Soc. de Phys. et d'Hist. Nat. de Genéve t. iii.), and 
by others; and from their observations we learn that it is poisonous to all 
the higher and most of the lower families of plants. It appears that 
seeds which have been soaked in a solution of arsenious acid are incapa- 
ble of germinating, and that buds which have been plunged in it are no 
longer capable of expanding. If roots or stems be immersed in this solu- 
tion the plants perish ; death being preceded by drooping and alteration 
of the colour of the leaves and petals. If the stem of the common bar- 
berry (Berberis vulgaris) be placed in dilute hydrocyanic acid, or in an 
aqueous solution of opium, the stamens lose their remarkable contractile 
power; but remain flexible. If, however, we employ a solution of arse- 
nious acid, the plant equally dies, but the stamens become stiff, hard, and 
retracted, and on any attempts being made to alter their position, they 
readily break. ‘These curious facts appear to prove that the effects pro- 
duced by this acid on vegetables are very different from those caused by 
hydrocyanic acid and opium; for the latter seem to exhaust the irritabi- 
lity, while the former appear to give rise toa condition very analogous to 
the spasm of animals. Jager has seen a small plant (supposed by De- 
candolle, in his Phys. Vég. p. 1329, to be Mucor imperceptibilis) grow 
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water which contained 31, of its weight of arsenic. And, more recently, 
Gilgenkrantz (Journ. de Pharm. xxiii. 88) says he has seen an algaceous 
plant, of the genus either Leptomitus or Hygrocrocis, develope itself in a 
solution of arsenic. These are most remarkable exceptions to the general 
effects of this poison on vegetables, and deserve further examination. © 
Jager has shewn that arsenic is absorbed by plants: for he found that on 
burning vegetables destroyed by this poison he obtained a garlic odour. 

(6.) On animals generally.—Arsenious acid is poisonous to all classes 

of animals. No exceptions, I believe, are known to exist to this state- 
ment. ‘The most extensive series of experiments on this subject are 
those performed by Jager (op. cit.) From them we learn that in all 
animals, from the infusoria up to man, death from arsenic is invariably 
preceded by inordinate actions and increased evacuations, especially from 
the mucous membranes. In most animals the stools were frequent and 
fluid; and in those in which mucus is secreted on the surface, it was 
remarkably increased. The power of voluntary motion and susceptibility 
of external stimuli were decreased; and after death the muscles soon 
ceased to be influenced by the galvanic agency. In animals which 
breathe by lungs, respiration became difficult and laborious; and in 
warm-blooded animals great thirst was experienced. In birds and mam- 
mals convulsions came on, preceded by vomiting, except in those animals 
(as the rabbit) which cannot vomit. Enormous quantities of arsenious 
acid have been sometimes administered to horses with impunity. Berthe 
(Recueil de Méd. Vét. Oct. 1825) gave 2 and afterwards 3 drachms to a 
mare, for the cure of an obstinate skin disease, without any injurious 
effects. Beissenhirz (quoted by Wibmer, die Wirkung, &c. i. 317) gave 
successively, on different days, 1, 4, 3, 2, and 8 drachms of arsenious acid 
to a horse: the animal did not die until the ninth day after taking the 
last-mentioned dose. Yet notwithstanding these and some other analo- 
gous facts, which seem to prove that arsenic has comparatively little effect 
on horses, the best informed veterinarians agree in considering it an 
energetic poison to these animals. (See the evidence of Mr. Bowles, in 
the Ed. Med. and Surg. Journ. viii. 351.) 

(c.) On man. a. Of very small or therapeutical doses.—In very small 
‘quantities (as +4 or + of a grain) no obvious effects are usually produced 
by the use of arsenic, unless it be continued for a long period. Indeed 

some writers (e. g. Vogt, Pharmakodyn.) go so far as to assert that it is a 

‘Strengthening remedy, and that it improves the appetite, invigorates 
digestion, promotes assimilation and secretion, excites the muscular and 
nervous functions,—in a word, acts as a tonic. I cannot, however, sub- 
scribe to this doctrine, because I have never been able to see the effects 
here asserted. It is, indeed, true that patients sometimes experience a 
temporary increase of appetite from the use of small doses of arsenic ; and 
it is also certain that this remedy is frequently beneficial in agues and 
other diseases in which tonics have been found efficacious. But the 
analogy between the action of arsenious acid and that of the vegetable 
tonics (as cinchona, to which Vogt compares it) stops here. I have 
sought in vain for other evidences of a tonic operation. I have seen 
very minute doses of arsenic given to patients affected with lepra, and 
continued for many days, without being able to detect the least indication 
of its action on the system, except the amelioration of the disease. When 
. . CC 
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the dose was slightly increased, the appetite in some cases appeared to 
be increased ; but this effect was neither universal nor continued. Very 
shortly afterwards, a sensation of heat in the throat, cesophagus, and 
stomach, came on, occasionally with nausea, but seldom with vomiting ; 
in a few cases with gastrodynia ; a febrile condition of the body was set 
up; there were dryness of the skin, increased secretion of urine, relaxed 
bowels, sometimes with griping ; the patients usually complained of great 
languor, inaptitude for employment, and want of sleep; and sometimes 
these symptoms were accompanied with, or followed by, redness of the eyes 
and certain swellings especially of the face, (edema arsenicalis)—effects 
which are so different from those produced by the remedies, called 
strengthening, that I cannot regard arsenic as a tonic. In proof of the 
beneficial effects of this substance, we are gravely told that the country 
people of Upper Styria, in Austria, use arsenic as a stomachic, and con- 
diment for many kinds of food—for example, cheese; and a healthy 
peasant himself tells us that. he was accustomed to take two grains of 
arsenic daily, without which, he assures us, he could not live! (Med. 
Jahrb. d. osterr. Staates. 1822, 1. 99, quoted from Wibmer.) In further 
proof of this strengthening action of arsenic, Vogt says that it promotes 
the appetite, the activity, and the power of old enfeebled horses, and 
mentions that Jager noticed the same effects on a pigeon. To the first of 
these statements, namely, the beneficial effects from the use of arsenic as 
a condiment, I confess I do not give credence ; and with respect to the 
action of arsenic on horses, every well-informed veterinarian knows that 
it operates on these animals as a virulent poison. ° 

Dr. Fowler (Med. Reports of the Effects of Arsenic, p. 98) gives the 
following summary of the effects of the arsenical solution in more than 
320 cases:—In about 4+ no operation: “‘somewhat more than 4 were 
attended with nausea; and nearly 4 with an open body ; and about 3 with 
- griping. Vomiting, purgings, swellings, and anorexia, were but rare in 
comparison with the preceding effects, and their less frequent occurrence 
were generally found in the order in which they are here enumerated, 
swellings and anorexia being the seldomest. About 4 of the cases attended 
with nausea, and £ of those attended with an open body, were unconnected. 
with any other effects. Griping did not often occur alone ; purging and 
anorexia seldom or never ; and vomiting was always accompanied with 
more or less nausea.” In some cases salivation has been produced by the 
medicinal use of arsenic, as will be noticed presently. 

6. Of long-continued small doses, or of large medicinal doses (slow or 
chronic poisoning.) —If the use of small doses of arsenious acid be conti- 
nued for a long period, it acts as a slow poison ; and if persevered in, will 
ultimately occasion death. The same. effects take place, in a shorter 
period, from the administration of large medicinal doses. Sometimes the 
digestive apparatus, at other times the nervous system, first shews symp- 
toms of the poisonous operation of this agent. 

Hahnemann (quoted by Dr. Christison) has graphically described the 
condition of slow poisoning by arsenic as “a gradual sinking of the 
powers of life, without any violent symptom; a nameless feeling of ill- 
ness, failure of the strength, an aversion to food and drink, and all the 
other enjoyments of life.” 

On some occasions the first symptoms which I have observed of its 
poisonous operation have been thirst, redness of the conjunctiva and 
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eyelids, followed by a cutaneous eruption. At other times irritation of 
stomach is the leading symptom. In some cases ptyalism is brought on. 
Marcus (Ephemeriden, 1809) noticed this effect: as also Dr. F erriar 
(Med. Hist. and Reff. iii. 306.) Mr. Furley (Lond. Med. Gaz. Xvi.) has 
published five illustrative cases of it. Trousseau and Pidoux (Traité de 
Thérap. ii. 148) also mention this symptom as produced by the long- 
continued use of feeble doses of arsenic. This effect acquired some im- 
portance in the celebrated Bristol case of poisoning. (Lond. Med. Gaz. 
xv. 519, and Yrans. Prov. Assoc. iii. 482.) 

The following is an abstract of the symptoms produced by the long- 
continued employment of small doses of arsenious acid, but which are 
more or less modified in different cases :—Disorder of the digestive func- 
tions, characterized by flatulence, sensation of warmth, or actual pain, in 
the stomach and bowels; loss of appetite; thirst, nausea, and vomiting ; 
purging, or at least a relaxed condition of the bowels, and griping; furred 
tongue, with dryness and tightness of the mouth and throat, or with sali- 
vation. ‘The pulse is quick, small, and sometimes irregular ; the respira- 
tion oppressed, and accompanied with a dry cough. The body wastes; the 
stomach being frequently so irritable that no food can be retained in it. 
Headache, giddiness, and want of sleep, are frequently observed. The 
limbs become paiuful, feeble, trembling, subject to convulsions; occa- 
sionally benumbed, and ultimately paralyzed. The cutaneous system is, 
In some cases, affected, an eruption makes its appearance, and now and 
then the hair and nails fall off. Swelling of the feet and of the face is 
snot unfrequently observed ; and under these symptoms the patient gra- 
dually sinks, in some cases retaining his consciousness to the last, but at 
other times delirium or stupor supervening. 

y. Of excessive or poisonous doses (acute poisoning.)—The symptoms 
produced by the ingestion of a large dose of arsenious acid are not inva- 
riably alike, but put on three forms. In some cases the principal or 
leading ones are those indicating gastro-enteritis; the nervous SyS- 
tem being not obviously, or at least only slightly, affected. In others, 
the gastro-enteritic symptoms are absent, and the principal operation of 
the poison is on the vascular and nervous systems. Lastly, there are 
other cases in which we have both gastro-enteritic symptoms with an 
affection of the nervous and vascular systems. 

Form lst: Acute poisoning with symptoms of gastro-enteritis.—In this 
form of arsenical poisoning, nausea and vomiting come on soon after the 
poison has been swallowed, and are attended with burning pain in the 

throat and stomach, and which soon extends over the whole abdomen. 
Pain and vomiting, however, are not invariably present. The matters 
vomited vary in their nature and appearance; sometimes being bilious, 
at other times tinged with blood. Frequently there is a sense of heat, 
dryness, tightness, and constriction of the throat, accompanied with 
incessant thirst, and occasionally with an almost hydrophobic difficulty 
of swallowing. The lower part of the alimentary canal soon becomes 
affected, indicated by the burning pain, which is increased on pressure— 
by the hard and tense condition of the abdomen—by the diarrhcea (the 
stools occasionally being bloody)—by the tenesmus—and by the occa- 
sional heat and excoriation of the anus. When the lower part of the 
alimentary canal is powerfully irritated, the urino-genital apparatus be- 
comes affected ; and thus there may be difficulty in passing the water, 
with burning pain in the genital organs. The constitutional symptoms 
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are, in part, such as might be expected from this violent local disorder : 
thus the pulse is quick, but at the same time small, feeble, and irregular : 
there are cold clammy sweats; the action of the heart is irregular, 
giving rise to palpitation ; the breathing is short, laborious, and often 
painful ; the tongue is dry and furred; and the membrane lining the air- 
passages feels hot, and oftentimes painful. | | 

Although, in this form of acute arsenical poisoning, the gastro-enteritis 
is the principal, and-in some cases almost the only affection, yet there are 
generally observed some symptoms indicative of disorder of the cerebro- 
spinal system: sometimes in the form of tremblings or cramps of the 
limbs, or delirium, and even, in the last stage, insensibility. Occasion- 
ally, also, eruptions take place. 

In this form of poisoning, death usually occurs in from twenty-four 
hours to three days after the administration of arsenic ; but Dr. Chris- 
tison says that Pyl has recorded a case where death occurred in three 
hours after swallowing the poison. 

Form 2d: Acute poisoning with narcotism, without any remarkable 
symptoms of gastro-enteritis.—In some cases of poisoning, in both man 
and animals, the symptoms are those indicating disorder of the cerebro- 
spinal and vascular systems: abdominal pam, vomiting, and purging, 
being either altogether absent or very slight. The symptoms are usually 
faintness, or perhaps actual syncope, convulsions, or paralysis; and, 
sometimes, insensibility; at other times, delirium. These symptoms con- 
stitute the state called narcotism. Of this form of arsenical poisoning 
(which is somewhat rare) Dr. Christison has given an abstract of twelve» 
recorded cases. In most of them the quantity of arsenious acid taken 
was very large; for example, half an ounce, or even an ounce. 

Form 3d: Acute poisoning with symptoms of gastro-enteritis, followed 
by an affection of the cerebro-spinal system.—In this form of poisoning 
we have at first the usual gastro-enteritic symptoms, and which I have 
already described under the first form of poisoning. When, from the 
smallness of the dose, or from other circumstances, the patient recovers 
from the gastro-enteritis, symptoms of a cerebro-spinal affection some- 
times make their appearance. The kind of disorder, however, varies con- 
siderably in different individuals. “'The most formidable,” says Dr. 
Christison, “is coma; the slightest, a peculiar imperfect palsy of the 
arms or legs, resembling what is occasioned by the poison of lead; and 
between these extremes have been observed epileptic fits, or tetanus, or 
an affection resembling hysteria, or madness.” 

In a medico-legal point of view it is important to determine what is 
the smallest fatal dose of arsenious acid. It is not easy, however, to give’ 
a positive answer to this question. Dr. Christison says, “ the smallest 
actually fatal dose I have hitherto found recorded is 44 grains. The 
subject was a child four years old, and death occurred in six hours. In 
this instance, however, the poison was taken in solution.” The powerful 
effects sometimes produced by 4, $, or ¥ a grain, lead us to suspect that 
1 grain might produce death ; but we have no recorded case of this. 
Hahnemann says, 1 or 2 grains may prove fatal in a few days; and Dr. 
Christison remarks, that this statement cannot be very wide of the truth. 
Of course a repetition of much smaller quantities might cause death. 
However, under certain circumstances, enormous quantities have been 
swallowed with very trivial effects. Some years ago I opened the body 
of aman who destroyed himself by taking arsenic, and I was informed 
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by-the friends that about a fortnight previous to his death, he made an 
attempt to destroy himself by swallowing a quantity of powdered arsenic, 
which they found, on inquiry at the druggists of whom it was purchased, 
to have weighed half an ounce. It was taken immediately after dinner, 
and the only effect produced was violent vomiting. Here it is evident 
that the distension of the stomach with food saved the patient’s life. 
This unfortunate individual repeated the attempt, and death was the result. 
Another remarkable case of recovery, after the ingestion of half an ounce, 
_has been recorded by Dr. Skillman (Lond. Med. Gaz. xix. 238, from Amer. 
Journ. of Med. Sciences, Aug. 1836). 

MoRBID APPEARANCES PRODUCED BY ARSENIOUS AcID.—When arse- 
nious acid kills by its narcotic operation (constituting the second form of 
arsenical poisoning), no morbid condition is observable after death. In 
other cases, however, various alterations are observed, which may be 
most conveniently arranged under the following heads :— 

(a.) Morbid appearances of the alimentary canal.—The alterations ob- 
served in the condition of the intestinal canal vary with the quantity of 
the poison taken, and probably with other circumstances, but they are all 
indicative of inflammation: thus we have redness as one symptom, some- 
times accompanied with extravasations of blood into the tissue of the 
canal; ulceration is also frequently observed, sometimes softening of the 
mucous coat, effusion (of lymph or blood), and occasionally even gan- 
grenous spots. 

(b.) Morbid appearances of the vascular system—The blood is some- 
times, though not invariably, fluid after death, and dark coloured. The 
heart is mostly flabby, and it is asserted that on its inner surface (espe- 
‘cially the carnee columnz and valves, particularly of the left side), 

is observed redness, sometimes diffused, sometimes in the form of spots, 
and which penetrates a line in depth into the substance of the heart. 
The pericardium usually contains serum. 

(c.) Morbid appearances of the respiratory system.—These are neither 
very remarkable nor constant, and principally consist in redness of the 
pleura, effusion of lymph or serum into the cavity of the pleura, red spots, 
and occasional congestion of the lungs, and redness of the membrane 
lining the air tubes. . 

(d.) 'The morbid appearances of other parts deserve little attention. 
Jn some cases inflammation, and even gangrene, of the genital organs 
have been observed ; the conjunctiva is sometimes very vascular, and 
alterations are occasionally observed in the condition of the skin.» Red- 
ness, extravasation of blood, and effusion of serum, are said to have been 

seen in the drain. 

In connexion with the morbid appearances produced by arsenic, the fol- 
lowing remarks, made by Orfila (Dict. de Méd. ed. 2, art. Arsenic) deserve 
notice. ‘“ Under certain circumstances the mucous membrane of the sto- 
‘mach and intestines is lined with a multitude of brilliant points, composed 
of fat and albumen: placed on burning coals these grains decrepitate on 
drying, and produce a noise which has been improperly denominated 
detonation: they inflame as a fatty body when they contain a notable 
quantity of fat, and exhale an odour of burned animal matter. These 
fatty and albuminous globules may be met with in the bodies of indivi- 
duals who have not been poisoned, and require attentive examination .in 
order to distinguish them from arsenious acid. The best method of 
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avoiding this error is to digest these granular parts with water, and to 
apply the tests proper for demonstrating the existence of arsenious acid.” | 

INFLUENCE OF ARSENIOUS ACID ON THE PUTREFACTIVE Process.— Until 
the commencement of the present century it was supposed that the bodies 
of animals poisoned by arsenious acid were unusually prone to putrefac- 
tion. This, however, has been satisfactorily disproved by the experi- 
ments and observations of Klank, Kelch, Htinefeld, and others (quoted 
by Wibmer, in his Wirkung d. Arzneim. u. Gifte; and by Dr. Christison, 
in his Treatise on Poisons); and it appears, that when placed in contact 
with animal textures, it acts as an antiseptic. “I have kept a bit of ox’s 
stomach four years in a solution of arsenic,” says Dr. Christison, “* and, 
except slight shrivelling and whitening, I could not observe any change 
produced in it.” This antiseptic property of arsenious acid, which has 
been, in my opinion, fully and satisfactorily proved, sufficiently accounts 
for the good state of preservation in which the alimentary canal has been 
frequently found some months after death in those poisoned by this acid, 
where it was not evacuated by vomiting or purging. 

But there is another effect said to be produced on the bodies of ani- 
mals, which is not so easily accounted for: I mean their conversion into 
a kind of mummy-like or adipocirous matter. The following is an 
abstract of the phenomena, as deduced from numerous experiments and 
observations, several of which are recorded in Dr. Christison’s inva- 
luable Treatise, After death putrefaction commences, and is attended 
with the usual odour ; but, instead of increasing in the customary 
manner, it seems for a time to be at a stand-still, and then a series of 
changes commences of a peculiar character: the soft parts become firmer 
and drier, at the same time retaining their structure ; the putrid odour is 
frequently succeeded by one resembling garlic; the skin becomes brown 
and parchment-like; the muscular fibres and cellular tissue (especially 
of the abdominal parietes) are changed into a tallowy cheesy-like mass; 
the liver, spleen, and heart, become dry, while the bowels, lungs, and 
brain, form a greasy mass, During these processes it is said that the 
quantity of arsenic diminishes, probably by exhalation,—a circumstance 
very probable, when we bear in mind the garlic odour emitted by the 
body, and which has been observed by several writers. The diminution, 
however, must be exceedingly small. After some time the cheesy smell 
disappears, and the body becomes dry and hard, In some cases the ali- 
mentary tube has been found little changed or decomposed, although 
other parts of the body had been completely mummified. 

I ought, however, to remark, that some writers do not ascribe these 
phenomena to the influence of arsenious acid, but to other causes. Jager 
(quoted by Wibmer, op. ci¢, i. 305) tells us that in his experiments the 
putrefaction of the bodies of animals poisoned by arsenic seemed neither 
to be retarded nor hastened, whether they were buried or not; but he 
admits that parts in contact with an arsenical solution seem preserved 
from putrefaction. Seemann (quoted by Dr. Christison, op. cit. p. 322; 
also Wibmer, op. cit. i. 322) likewise states, that the bodies of three dogs 
underwent the usual kind of putrefaction after death. However, that in 
many cases arsenic modifies the putrefactive process, can hardly, I think, 
be doubted by those who carefully examine the evidence adduced in 
favour of this opinion. | 


Does this mummifying process depend on the chemical influence of the 
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arsenic, or ought we to refer it to a change effected by arsenic on the 
body, during life, causing “ a different disposition and affinity among the 
ultimate elements of organized matter, and so altering the operation of 
physical laws in it?” The latter hypothesis, though advocated by Dr. 
Christison, appears to me untenable; for, in the first place, there is no 
evidence of any peculiar change of this kind during life ; secondly, that 
this does not take place appears probable, from the putrefactive process 
commeneing after death as usual; and it would appear that the peculiar 
influence of the arsenic does not commence, or at least is not evident, 
until this process has existed for some time, and when a garlic odour is 
evolved by the body. It is, indeed, true that the quantity of arsenic 
which has been detected in the body after death, is, as Dr. Christison 
remarks, “ almost inappreciably small;” but it is probable that the 
quantity is much larger than chemists have yet been able to recognize ; 


_ and it is not at all unlikely that the arsenious acid may enter into new 


combinations while within the dead body, and in this way become dif- 
fused, probably in a gaseous state: the garlic odour which is evolved 
favours this notion, as well as the statement made by some, that the 
quantity of arsenic in the body diminishes during the progress of the 
mummifying process. 

Mopus Oprranpt.-—When we consider that arsenious acid operates as 
a poison to whatever part of the body it be applied, the nerves and mus- 
cular fibres excepted ; that the quickness with which it acts is in pro- 
portion to the absorbing powers of the part, and that the most soluble 
are the most energetic preparations, we can have little difficulty in 


admitting that absorption into the blood-vessels is necessary to the action 


of this potent agent. But the detection of arsenic in the solids and 
fluids of the body has hitherto not been effected in a satisfactory manner. 
Lassaigne (quoted by Wibmer, op. cit. i. 321) states, that he detected it 
in the infiltrated pleura of a horse ; and Fodéré (quoted by Dr. Chris- 
tison) twice got indications of its presence in the urine: but Hardegg 
and Schubarth, on the other hand, failed to recognize it, and therefore 
further evidence of its existence in the body is necessary, to enable us to 
place confidence in the results of Lassaigne and Fodéré. An acquaint- 
ance of Beissenhirz (quoted by Wibmer, op. cit. i. 318) obtained nearly 
three grains of metallic arsenic from the stomach, coecum, lungs, liver, 
heart, and brain of a horse poisoned by six drachms of arsenious acid, 
taken at divided doses: but the extraction of this substance from the 


stomach and ccecum is no evidence of its absorption. 


Arsenious acid appears to exercise a specific influence over several 
parts of the body, especially the alimentary canal, the heart, and the 


“nervous system. That the alimentary canal is specifically affected is 


shown by the inflammation of the stomach, induced by the application 
of arsenic to wounds, and which, according to Sir B. Brodie (PAil. 
Trans. for 1812, 205), is more violent, and more immediate, than when 
this poison is taken into the stomach itself. That the heart is also spe- 
cifically acted on by arsenious acid is proved by the symptoms (the 
anxiety at the precordia, the quick irregular pulse, &c.), and by the post- 


‘mortem appearances (red spots in the substance of this viscus), and by 


the diminished susceptibility to the galvanic influence. The specific 


affection of the nervous system is inferred from the symptoms: thus, the 


headache, giddiness, wandering pains, nnpaired sensibility of the extre- 
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mities, and delirium or coma, are indications of the cerebral affection ;__ 


while the feebleness, lassitude, trembling of the limbs, and the paralysis 


or tetanic symptoms, are evidences of the disordered condition of the true | 


spinal or excito-motory system of Dr. Hall. 


The alimentary canal, heart, and nervous system, are not the only © 
parts on which this acid appears to exercise a specific influence: the 
lungs, the skin, the salivary glands, &c. are also specifically affected. — 
The disorder of the dungs is inferred from the local pain, cough, and | 
occasional inflammatory appearances after death. The eruptions and | 
other altered appearances of the skin, and the falling off of the hair and | 
nails (sometimes noticed), have led to the idea of the specific influence | 
of arsenious acid on the cutaneous system,—an opinion which seems | 
further supported by the fact of the remarkable influence it exercises in | 
some cutaneous diseases, especially lepra. The salivation noticed by | 
Marcus, Ferriar, Mr. Furley, Cazenave, and others, seems to shew that — 
the salivary glands are sometimes specifically influenced. The swelling _ 
of the face, and the irritation and redness of the eyelids, also deserve — 


notice in connexion with the specific effects of this poison. 
UsEs.—So powerful a poison as arsenic necessarily requires to be em- 


ployed with great caution, and to have its effects carefully and atten- — 
tively watched ; for it has on more than one occasion proved fatal when — 


used as a medicinal agent. 
In intermittent fevers and other periodical diseases, arsenic has been 
employed with great success. For its introduction into practice in these 


cases in this country, we are indebted to the late Dr. Fowler, of Stafford © 


(Med. Rep. of the Effects of Arsenic, 1786); but Lemery and Wepfer | 


appear to have first mentioned its febrifuge property. Dr. Fowler was led 
to its use from the beneficial effects obtained by the use of the “ Tasteless 
Ague Drop,” and from the information of Mr. Hughes, that this patent 
medicine was a preparation of arsenic. The reports published by Dr. 
Fowler, of the good effects of arsenic in periodical diseases, as ob- 
served by himself, by Dr. Arnold, and by Dr. Withering, have been 
amply confirmed by the subsequent experience of the profession gene- 
rally. No remedy has been more successful in the treatment of 
ague. It will not unfrequently put a stop to the disease, even when 
cinchona or the sulphate of quinia have failed. Dr. Brown (Cyclo- 
pedia of Practical Medicine, ii. 228) who has used it in many hun- 
dreds of cases, never saw any permanently ill effect arise from it: he 
considers it superior to crude bark, but inferior to quinia: over both it 
has the advantages of cheapness and tastelessness. It should be given 
three times a day. Itis not necessary to intermit its use during the 
febrile paroxysm, for I have repeatedly seen it given with the best effects 
during the attack. In agues, accompanied with inflammatory conditions, 


in which cinchona and sulphate of quinia are apt to disagree, arsenic — 


may, according to Dr. Brown, be sometimes administered with the best 
effects. It is also very successful in relapses after the use of the above 
remedies. Dr. Macculloch (An Essay on the Remitt. and Intermitt. 
Diseases, 1828) states that 7, of a grain of white arsenic given three or 
four times a day will sometimes cure ague when the liquor potasse arse- 
nitis fails. A combination of arsenic and cinchona, or arsenic and sul- 
phate of quinia, sometimes succeeds, where: thaleccn used separately 
fail. When the stomach is very irritable, opium is occasionally advan- 
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tageously conjoined with arsenic. Ifthe bowels be confined during the 
_use of the remedy, gentle laxatives should be employed. Arsenic has 
been beneficially employed in various other periodical diseases, as pe- 
riodical headaches, intermittent neuralgias, &c. | 

_ In various chronic affections of the skin, particularly the scaly diseases 
(lepra and psoriasis), eczema, and impetigo, arsenic is one of our most 
valuable agents. I can confidently recommend it in lepra, having seen a 
large number of cases treated by it without a single failure. Frequently 
_the disease is relieved without any obvious constitutional effect: sometimes 
a febrile condition of the body is brought on, with a slight feeling of 
heat in the throat, and thirst; occasionally with an augmentation of 
appetite: the urine and cutaneous secretion often promoted ; the bowels 
may be constipated or relaxed, and occasionally, as I have already — 
noticed, salivation takes place. If the patient complain of swelling and 
stiffness about the face, or itching of the eyelids, the use of the medicine 
ought to be immediately suspended. Ichthyosis and elephantiasis are 
said to have been benefited by the use of it. (For further information 
on the use of arsenic in skin diseases, consult Rayer, Treatise on 
Diseases of the Skin, by Dr. Willis, p. 80.) 

Various chronic affections of the nervous system have been treated by 
the arsenious acid, and with occasional benefit: for example, neuralgia, 
epilepsy, chorea (Dr. Gregory, Med. Chirurg. Trans. of London, xi. 299), 
and even tetanus. I have seen arsenic used in a considerable number of 
epileptic cases, and in none was the disease cured. In some the fits 
occurred less frequently, but Iam not sure that this was the effect of 
the medicine. In chorea, I have seen advantage now and then accrue 
from the use of this agent. It has also relieved angina pectoris. 

In bites of venomous snakes and of rabid animals, arsenious acid has 
been recommended. In India, the Tanjore pill (the basis of which is 
_arsenious acid) has long been celebrated for the cure of the bite of the 
Cobra di Capello, and other venomous serpents. Arsenic has been em- 
ployed as an internal agent in various other diseases—as chronic rheu- 
matism, especially when attended with pains in the bones; in diseases 
of the bones, particularly venereal nodes (Colhoun and Baer, Amer. Med. 
Record. ii. & iv.); in syphilis; in passive dropsies; in the last stage of 
typhus (Ferriar, Med. Hist. i. 84). 

Arsenious acid has long been employed as an external application. 
Notwithstanding that it has been applied and recommended by Sir A. 
Cooper, Dupuytren, and other high authorities, some doubt may be fairly 
entertained as to the propriety of its use, especially as in most, if not in 
all instances, we may derive equal advantage by the employment of other 
less dangerous applications. M. Roux, a celebrated surgeon at Paris, 
states (Nouv. Elem. de Méd.) that he amputated the breast of a girl 18 
years of age, on account of a scirrhus of considerable magnitude. After 
the cicatrix had been several days completed, ulceration commenced, 
accompanied with darting pains. ‘To avoid frightening the girl by the 
use of the actual cautery, he applied an arsenical paste over a surface of 
about an inch in diameter. Colic, vomiting, and alteration of counte- 
‘nance, came on the next day, and in two days afterwards she died in 
violent convulsions. “dt am convinced,” says M. Roux, “ that this girl 
died poisoned by arsenic.” I could quote several other cases illustrative 
of the same fact, but shall content myself with referring to Wibmer’s 
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work (Die Wirkung. &c.) for an account of them. The following case, 
related by Desgranges (Orfila’s Toxicol. Gén.) shews the danger of apply- 
ing arsenic externally, even when the skin is sound :—A chamber-maid 
rubbed her head with an arsenical ointment, to destroy vermin. Though 
the skin was perfectly sound, the head began to swell in six or seven 
days after; the ears became twice their natural size, and covered with 
scabs, as were also several parts of the head; the glands: of the jaw and 
face enlarged; the face was tumefied, and almost erysipelatous. Her 
pulse was hard, tense, and febrile; the tongue parched, and the skin dry. 
To these were added excruciating pain, and a sensation of great heat. 
Vertigo, fainting, cardialgia, occasional vomiting, ardor urine, constipa- 
tion, trembling of the limbs, and delirium, were also present. In a day 
or two after, the body, and especially the hands and feet, were covered 
with a considerable eruption of small pimples, with white heads. She 
finally recovered, but during her convalescence the hair fell off. 

Though employed as a caustic, yet it produces no known chemical 
change in the animal tissues. Hence it is termed by some a dynamical 
caustic, in opposition to those acting obviously by chemical agencies. 
Mr. Blackadder (Odserv. on Phaged. Gangren.) asserts that the danger of 
employing arsenic consists in not applying a sufficient quantity. A small 
quantity, he says, becomes absorbed, whereas a large quantity quickly 
destroys the organization of the part, and stops absorption. 

Arsenic has been extolled as a remedy for cancer. Justamond esteemed 
it a specific. Various empirical compounds, which gained temporary 
notoriety in the treatment of this affection, owe their activity to either: 
arsenious acid or the sesquisulphuret of arsenicum. But by the best sur- 
geons of the present day it is never employed, because experience has fully 
shewn that it is incapable of curing genuine cancer, while it endangers 
the lives of the unfortunate patients. It cannot, however, be denied that 
diseases resembling cancer have been much relieved, if not cured, by it, 
and that the progress of cancer itself has occasionally been somewhat 
checked by its use. | 
In some forms of severe and unmanageable ulceration, especially lupus 
or noli_ me tangere, arsenical applications are employed with occasional 
benefit, where all other local remedies fail. In such cases arsenic is not 
to be regarded as a mere caustic, for other, and far more powerful agents 
of this kind, are generally useless. It must act by substitution: that is, 
it sets up a new action in the part incompatible with that of the disease. 
The late Baron Dupuytren employed an arsenical dusting powder (com- 
posed of 99 parts calomel and 1 part arsenious acid) in lupus, not as an 
escharotic, but rather as a specific. Mixed with gum-water or with fatty 
matters, it has been sometimes used as a paste or ointment. These appli- 
cations are to be allowed to fall off spontaneously, and to be repeated five 
or six times. Sir A. Cooper (Lancet, i. 264) recommends an arsenical | 
ointment (arsenious acid ; sublimed sulphur, aa 3j.; spermaceti cerate, 3j.) 
to be applied, on lint, for 24 hours, and then to be removed. When the 
slough comes away, the ulcer is to be dressed with simple ointment, and 
will generally heal in a short time. Cazenave says he has seen arsenical 
applications used by Biett, and has himself employed them many times, 
without having met with one instance of injurious consequences. The 
arsenical paste (arsenious acid, cinnabar, and burnt leather, made into a 
paste with saliva or gum-water) is used where a powerful action is 
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required: but, besides the danger of causing constitutional symptoms, 
to which all arsenical compounds are liable, it is apt to occasion ery- 
sipelas. ae 
Arsenious acid, or sesquisulphuret of arsenicum, is a constituent of 
most of the preparations sold as depilatories; as Delcroia’s Poudre Subtile, 
which, according to Dr. Paris, consists of quicklime, sulphuret of 
arsenic, and some vegetable powder. Such applications are exceedingly 
dangerous. 
ADMINISTRATION.—Arsenious acid may be administered, in substance, 
in doses of from one-sixteenth to one-eighth of a grain, made into pills, 
with crumb of bread. In making a mass of pills, great care should be 
taken that the arsenic be equally divided ; for this purpose it should be 
well rubbed in a mortar with some fine powder (as sugar) before adding 
the bread crumb. A much safer mode of exhibition is to give this 
potent remedy, in the form of solution, with potash (as the liquor potasse 
arsenitis). But I have already mentioned, that Dr. Macculloch found 
solid arsenic more efficacious than this solution: and Dr. Physick, of the 
United States, thinks “that they act differently, and cannot be substituted 
for one another” (United States Dispensatory). Whether given in the 
solid or liquid form, it is best to exhibit it immediately after a meal, 
when the stomach is filled with food; for when given on an empty sto- 
mach (as in the morning fasting), it is much more apt to occasion gastric 
disorder. It is sometimes advisable to conjoin opium, either to enable 
the stomach to retain it, or to check purging. In debilitated constitu- 
tions, tonics may be usefully combined with it. An emetic (as ipeca- 
cuanha), or a laxative (as rhubarb), may be employed where the stomach 
is overloaded, or the bowels confined. Its effects are to be carefully 
watched, and whenever any unpleasant symptoms (as vomiting, griping, 
purging, swelling or redness of the eyelids, dryness of throat, ptyalism, 
headache, or tremors) make their appearance, it will of course be advisable 
to diminish the dose, or suspend for a few days the use of the remedy. 
Indeed, when none of these symptoms occur, it.1s not proper to continue 
its use more than two weeks without intermitting its employment for a 
day or two, in order to guard against the occasional ill consequences 
resulting from the accumulation of the poison in the system. 
1. Liquor Porass# Arseniris, Ph.Lon.&U.S.; solutio arsenicalis, 
Ph. Ed.; Fowler’s or the mineral solution (arsenious acid, carbonate of 
potash, aa gr.Ixxx.; compound tincture of lavender, 3v.; water, 3xx.) The 
arsenious acid and carbonate of potash are to be boiled, with the water, 
in a glass vessel: arsenite of potash is formed, and carbonic acid evolved; 
but the quantity of carbonate of potash is not sufficient to saturate the 
acid. The compound tincture of lavender, which is used as a colouring 
and flavouring ingredient, is to be added to the solution when cold, and 
afterwards more distilled water,to make the whole amount exactly toa pint; 
(i. e: twenty ounces). The dose of this solution is four or five minims, 
gradually and cautiously increased. I have known 15 minims taken 

three times a day for a week, without any ill effects. Dr. Mitchell, of 
Ohio, has given from 15 to 20 drops, three times a day, in intermittents 
(United States Dispensatory). But as some persons are peculiarly sus- 
ceptible of the influenc® of arsenic, we ought always to commence with 
small doses. It has been given to children, and even pregnant women. 
Dr. Dewees (Philadelphia Journ. of Med. & Phys. Sc. xiv. 187) adminis- 
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tered it successfully to a child only six weeks old, affected with a severe 
tertian ague. Dr. Fowler (Med. Rep. of the Effects of Arsenic) drew up © 


the following table of doses for patients of different ages:— 


Ages. Doses. 
From 2to 4 years . . . . . from2or3to 5 drops. 
— Pte en ee ts a) vee 
Sorel LR Y Pre ey ee a marsha Atmos otk | Bete 
15 BN ere re abe otet, og LO ee Mees one 


18, ‘and * upwards sit. Wy tiie Nhe ms Oo PRs Maar 


But it may be remarked, that the quantities here indicated are larger than | 


it will be safe, in most cases, to commence with. ) 


The liquor arsenicalis of the Dublin Pharmacopeia is one-sixteenth — 
weaker than the corresponding preparation of the London and Edin- 
burgh Pharmacopeeia. a 


2. CERATUM ARSENICI, Ph. U.S. (arsenious acid, 9j.; simple cerate, 


3j. M.) This preparation, which is used as a dressing to cancerous © 


ulcers, should be employed with great circumspection. 


ANTIDOTES.—In cases of poisoning by arsenic, the first object is to 
expel the poison from the stomach. For this purpose the stomach-pump 


should be immediately applied. If this be not in readiness, and vomit- 
ing have not commenced, tickle the throat with a feather or the finger, 
and administer an emetic of sulphate of copper or sulphate of zinc. 


Promote vomiting by diluent and demulcent liquids; as milk, white of — 


egg and water, flour and water, gruel, sugared water, and broths. Char- 
coal, magnesia, and other inert powders, when swallowed in large quan- 
tities, may be occasionally of service, by enveloping the particles of 
arsenic, and preventing their contact with the gastric surface. Olive oil, 
on which, according to Dr. Paris (Pharmacologia), the Cornish miners rely 
with confidence, can only act mechanically in the way just mentioned. 
Hydrated sesquioxide of iron was proposed, in 1834, by MM. Bunsen 
and Berthold, as an effectual chemical antidote (Journ. de Pharm. xx. 


567). Its efficacy was confirmed by the experiments of Souberain and — 


| 


Miquel (Journ. de Chim. Méd. i. 2°. Ser. p. 3); of Orfila and Lesueur | 
(bid. p. 45); of Bouley, jun. (2did. 46) ; and of Borelli and Demaria (iid. — 
p. 393), as well as by some cases of arsenical poisoning in the human sub- — 


ject, in which this remedy was employed (Journ. de Pharm. xxi. 98 


| 


& 681; Lond. Med. Gaz. xv. 447; xvi. 832; and xix. 177). To be 
efficacious it must be given in very large doses; and when the poison — 


has been swallowed in a solid form, 15 or 20 drops of liquor ammoniz 


should be conjoined with each dose of the antidote, to transform the acid — 
into a soluble arsenite, on which the oxide may act. It may also be ex- 
hibited in the form of enema. Hydrated sesquioxide of iron may be — 


procured by adding ammonia or potash, or their carbonates, to a solution” 
either of pernitrate of iron (obtained by dissolving iron in nitric acid over 
the fire in a pipkin), or of persulphate of iron (prepared by boiling a 
solution ot the common sulphate of iron with nitric acid): the precipitate 


is to be washed with water, and swallowed undried. Mr. Brett (Lond. 


Med. Gaz. xv. 220) denies the efficacy of the antidote, and states, more- 
over, that carefully prepared arsenite of iron is poisonous. 

The subsequent part of the treatment of poagping by arsenic consists 
in neutralizing or counteracting its effects, and which is to be effected on 
general principles, as we have no counter-poison. When the gastro¢ 
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enteritis is marked, our principal reliance must be on ‘the usual antiphlo- 
gistic measures, particularly blood-letting, both general and local, and 
blisters to the abdomen. One drawback to the success of this treatment 
is the great depression of the vascular system, so that the patient cannot 
support large evacuations of blood. Opium is a very valuable agent. 
Indeed Jager seems to regard it in the light of a counterpoison. How- 
ever, on this point he has probably taken a too exaggerated view of its 
efficacy; but it is undeniable that on many occasions it is of great 
service. If the stomach reject it, we may employ it in the form of 
clysters. If constipation and tenesmus be troublesome, mild laxatives, 
especially castor oil, should be exhibited. 


Arsen'ici Io'didum.—I'odide of Arsen'icum. 


This compound is prepared by gently heating, in a tubulated retort 
placed in a sand-bath, a mixture of one part finely pulverized metallic 
arsenicum and three parts of iodine: the iodide is afterwards to be su- 
blimed, to separate the excess of arsenicum. The compound thus obtained 
is an orange-red solid, volatile, and soluble in water. If the solution be 
rapidly evaporated to dryness, we reprocure the iodide ; but if we con- 
centrate, and then place the solution aside, white pearly plates are 
obtained, which by Plisson are regarded as a periodide of arsenicum, but 
by Serullas as a compound of oxide and iodide of arsenicum (Souberain, 
Nouv. Traité de Pharm. ii. 613; and Serullas, Journ. de Chim. Méd. iii. 
601). Iodide of arsenicum is probably composed of 14 eq. iodine= 187'5, 
and J eq. arsenicum = 38. It has been employed by Biett in the form 
of ointment (composed of iodide of arsenicum, gr. iij.; lard, 3j.) as an appli- 
cation to corroding tubercular skin diseases (Magendie, Formulaire). 


ORDER 17. CoMpouNDs oF ANTIMONY. 
Antimo'nit Sesquisulphure'tum.—Sesquisul'phuret of An'timony. 


History.—Black sulphuret of antimony was known in the most ancient 
times, being used by the Asiatic and Greek ladies as a pigment for the 
eyebrows (2 Kings, ix. 30; Ezekiel, xxiii. 40 ; Pliny, Hist. Nat. xxxiii.) 
It was formerly called stimmé (orippu vel orippuc, stibium (orif.), or platy- 
ophthalmon (mdarvdpSadpor), Dioscorides, v. 99.) In the native state it 
is technically termed antimony ore, and when fused out of its gangue, crude 
antimony, or sulphuret of antimony. 

Natura. History.—Sesquisulphuret of antimony is found native in 
various parts of the world, especially in Hungary, in the Hartz, in France, 
in Cornwall, and in Borneo. From the latter place it is imported into 
this country by way of Singapore, being brought over as ballast to the 
vessels. In the years 1835-36, and 37, the quantities of ore imported 
were respectively 645, 825, and 659 tons (Trade List, Jan. 10, 1837, and 
Jan. 9, 1838). 

_ PReEpARATION.—The old method of separating the sesquisulphuret 
from its siliceous gangue was to melt it in a covered crucible or pot, in 
the bottom of which there are several holes, through which the fused sul- 
phuret passes into an inferior or receiving pot. According to Gensenne’s 
method, the melting pots are placed in a circular reverberatory furnace, 
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and are connected by curved earthen tubes with the receiving pots which 
are on the outside of the furnace. At La Vendée neither vessels nor — 
tubes are used: the ore is placed on the bed of a reverberatory furnace, in — 
which is an aperture to allow of the passage of the fused sesquisulphuret 

which flows into a receiving vessel placed externally to the furnace. — 
(Dumas, Traité de Chimie, iv. 160.) : 

Provertizes.—The fused sesquisulphuret (called common or crude anti- 
mony) occurs in commerce in roundish masses, called loaves or cakes: 
these when broken present a striated crystalline appearance, a dark steel 
or lead grey colour, and a metallic brilliiancy. The commercial sesqui- 
sulphuret is opaque, tasteless, odourless, brittle, easily pulverizable, and 
has a sp. gr. of about 4°6. Its powder is black, but that of pure sesqui- 
sulphuret is reddish black. It is a little less fusible than metallic anti- 
mony. Itis volatile but cannot be distilled, and it appears to be par- 
tially decomposed by heat, for when heated in an earthen crucible for an _ 
hour it loses from 10 to 20 per cent. of its weight (Berthier, Traité des 
Essais, ii. 490). By roasting it is converted into antimony-ash or cinis 
antimonii (a mixture of antimonious acid and sesquioxide of antimony, 
with more or less unburned sesquisulphuret: Liebig, Handworterb. de 
Chemie, i. 419) and sulphurous acid, the latter of which escapes. When | 
reduced to a very fine powder by levigation and elutriation it constitutes 
the antimonii sulphuretum preparatum of the Edinburgh, Dublin, and 
United States Pharmacopceias. 

CHARACTERISTICS.—It fuses and is dissipated before the blow-pipe | 
with the smell of sulphurous acid and the formation of a white smoke. 
Digested in hydrochloric acid it evolves hydrosulphuric acid, and forms — 
a solution of sesquichloride of antimony, which produces a whitish pre- 
cipitate (powder of Algaroth, or oxychloruret of antimony) with water, 
and an orange red one with hydrosulphuric acid. If a current of hydrogen - 
gas be passed over heated sesquisulphuret of antimony, metallic anti-_ 
mony and hydrosulphuric acid gas are obtained : the-metal decomposes | 
nitric acid and yields a white powder: it readily dissolves in nitro- 
hydrochloric acid. | 

ComposiTion.—Sesquisulphuret of antimony has the following com-— 
position :— 7 | 


Kq. Eq. Wt. Per Cent. Berzelius. Thomson. 
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Impurities.—The crude antimony of commerce is rarely, if ever, quite. 
pure. It frequently contains the sulphurets of iron, lead, arsenicum, and 
copper, and on this account is not adapted for medicinal use. When 
pure it 1s completely soluble in hydrochloric acid: but when mixed with | 
sulphuret of arsenicum this remains undissolved, and may be detected by 
reducing it with a mixture of charcoal and carbonate of soda (vide p. 378.) 
If the hydrochloric solution be diluted with water (so as to precipitate 
the greater part of the antimony), and filtered, the presence of lead, iron, 
or copper, may be determined by the appropriate tests for these metals, 
hereafter to be mentioned. 7 | : 

PHystoLocicaL Errects. (a.) On animals.—Rayer (Dict. de Méd. et 
Chir. Pratiq. 11. 54) introduced half an ounce of it into the cellular 
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tissue of the back ofa dog; but no effects resulted from it. Fifteen grains 
placed in the peritoneal sac caused inflammation, and in 24 hours death, 
but without any peculiar symptoms. Moiroud (Pharm. Vétér. 428) says, 
that given to horses, in doses of from 2 to 4 ounces, it acts as an 
peaiant causing increased frequency of pulse and respiration, and softer 
stools. 
(d.) On man.—In most cases it produces no obvious effects, even when 
taken in very large doses. Rayer (op. cit.) gave half an ounce of it in 
powder, for several days, without the slightest effect. Cullen (Treat. of 
Mat. Med. 11. 482), however, has seen it cause nausea and vomiting in 
one or two instances in which it was largely employed. [Rayer says 
that the decoction of the sesquisulphuret is much more active than an 
equal quantity of the same preparation in powder. How are these facts 
to be explained? Mayer ascribes the activity of the decoction to arse- 
nious acid formed by boiling sulphuret of arsenicum (contained in the 
ordinary crude antimony) with water; for Guibourt obtained in this way 
1,44 grs. of arsenious acid by boiling an ounce of crude antimony. But 
the presence of arsenic is not necessary to explain the greater activity of 
the decoction, since by long-continued boiling with water, the sesqui- 
sulphuret of antimony yields hydrosulphuric acid and sesquioxide of 
antimony (Geiger, Handb. d. Pharm.) The occasional nausea and vomit- 
ing may arise from the decomposition of the sulphuret by the fluids in 
the alimentary canal. 
Usrs.—As a medicinal agent it is occasionally employed as a diapho- 
retic and alterative in some skin diseases, especially lepra and scabies, in 
scrofula and glandular affections, and in rheumatism and gout. 
As a pharmaceutical and chemical agent it is a most important sub- 
stance, being the source from which the metal, and all its compounds, 
are procured. 
ADMINISTRATION.—The usual dose of it, when taken internally, is 
from ten to thirty grains of the powder; but several drachms of it have 
been taken without much effect, .The tisan de Feltz, which is occasion- 
_ally used in skin diseases, is prepared by boiling sarsaparilla, 3j., and crude 

antimony (tied up in a bag) 3j., n'a pint and a half of water; then add 
Asinglass, Siv., previously dissolved in water, and reduce the whole (by 
boiling) to a pint, which is to be taken during the day (Rayer, Treatise on 
| Diseases of the Skin, by Dr. Willis, 1223). 


Antimo'nii Sesquichlo'ridum.—Sesquichlo'ride of Antimony. 


History.—Basil Valentine was acquainted with this preparation, 
which has had various appellations; such as odd or butter of antimony 
{oleum seu butyrum antimonit), muriate or hydrochlorate of antimony. 

PREPARATION.—The impure hydrated sesquichloride, sold in the shops 
as butter of antimony, is usually prepared by dissolvityg roasted sesqui- 
-sulphuret of antimony (cits antimonii) in hydrochloric acid, and adding 
-pernitrate of iron to the solution as a colouring matter. 

_ In the Dublin Pharmacopeeia an analogous compound is prepared (in 
the manufacture of the nitro-muriatic oxide of antimony) by digesting, 
and afterwards boiling, 20 parts of sesquisulphuret of antimony in a 
mixture of 100 parts hydrochloric acid and 1 part of nitric acid. One 
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equivalent or 89 parts of sesquisulphuret of antimony require an equtiva- 
lent and a half or 55°5 parts of hydrochloric acid for their complete 


decomposition: the products are, an equivalent and a half or 25-5 parts © 


of hydrosulphuric acid, and one equivalent or 119 parts of sesquichloride 
of antimony. The nitric acid is employed to decompose the hydrosul- 
phuric acid remaining in the liquor; this it does by converting the 
hydrogen into water, and precipitating the sulphur. 

Pure sesquichloride of antimony is ‘not used in medicine: its prepara- 
tion need not, therefore, be described in this work. 

PROPERTIES.—The butter of antimony of the shops is a transparent 


liquid, varying in its colour (which depends on the presence of iron) from ~ 


yellow to deep red. Its specific gravity is 1°2 to 15. It fumes in the 
air (especially when ammonia is present), in consequence of containing 
an excess of hydrochloric acid. It reacts on vegetable colours as a 
powerful acid. 

CHARACTERISTICS.—Mixed with water it throws down a yellowish 
white powder called powder of Algaroth, or mercury of life (oxychloruret 
of antimony). ‘The hydrosulphurets produce an orange-red precipitate : 
alkalies a white precipitate (sesquioxide of antimony). Nitrate of silver 
occasions a white precipitate, composed of chloride of silver and sesqui- 
oxide of antimony: the latter is dissolved by digestion in hydrochloric 
acid. 

ComposITion.—Sesquichloride of antimony is thus composed :— 


Eq. Eq. Wt. Per Cent. Gobel. H. Rose. 
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The butter of antimony of the shops contains sesquichloride of anti- 
mony, free hydrochloric acid, water, and iron. It may also contain other 
impurities derived from the sesquisulphuret from which it is directly 
or indirectly prepared. Serullas says he never found arsenic in it. 

PuystoLocicaL Errects.—It acts as an energetic caustic, but I am 
not acquainted with any cases of poisoning by it. It cannot be diluted 
without undergoing decomposition. 


Usrs.—In medicine it is employed only as a caustic. It usually acts 


without much pain or inflammation, and, after the separation of the 
eschar, produces.a clean healthy surface. It is sometimes used as an 
application to parts bitten by rabid animals or venomous serpents: its 
liquidity enabling it.to penetrate into all parts of the wound. It is also 


applied to ulcers to repress excessive granulations. Richter and Beer: 


have employed it in staphyloma: the mode of applying it is as follows :— 


Dip a camel’s hair pencil, or a point of lint, into the liquid, and apply it — 


to the tumor until a whitish crust is perceived, when the whole is to be 
immediately washed away by means of a larger pencil dipped first into 
milk and afterwards into milk and water. 


ANTIDOTES.—The treatment of poisoning by this preparation is the 
same as for the mineral acids (vide pp. 154 and 268.) After the use of 


antacids, vegetable astringents (tea and infusion of nutgalls) should be 
administered to neutralize the effect of the powder of Algaroth separated 
in the stomach. Gastro-enteritis is of: course to be combated by the 
usual means. | 


‘ 
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Antimo'nii Oxysulphure'tum.—Oxysul phuret of An'timony. 


History.—Basil Valentine (Triumphant Chariot of Antimony, by 
Kirkringius, p. 131) was acquainted with this preparation; and proba- 
bly also knew the substance called Kermes mineral, though he does not 
mention it in his writings. Glauber, in 1658, and Lemery, in 1707, are 
both said to be discoverers of the latter substance; but it is hardly 
possible for Basil Valentine to have been unacquainted with it. 

NaturaL Hisrory.—Kermes mineral, which is an oxysulphuret of 
antimony, though not identical with, yet nearly allied to, the preparation 
of the Pharmacopceia, is found native in Saxony and other places: it is 
called by mineralogists red antimony or native kermes. 

Preparation.—If black or sesquisulphuret of antimony be boiled in 
an alkaline liquid, a solution is obtained which, on cooling, deposits a 
reddish powder called kermes mineral. Ifa dilute mineral acid be added 
to the filtered mother liquor, an orange red precipitate is produced, called 
the golden sulphuret of antimony. Tf the acid be added before the kermes 
has deposited, we obtain the orange red precipitate, called in the Phar- 
macopeeia oxysulphuret of antimony. 

The oxysulphuret of antimony, Ph. L. is prepared by mixing together 
7 ounces of powdered sesquisulphuret of antimony, 4 pints of solution of 
potash, and 2 gallons of distilled water: boil for two hours, frequently 
stirring, distilled water being often added, that it may fill the same mea- 
sure. Strain the liquor, and gradually drop into it as much sulphuric 
acid as may be sufficient to throw down the oxysulphuret : then wash away 
the sulphate of potash with water, and dry what remains with a gentle 
heat. | | 
THEORY OF THE Process.—When sesquisulphuret of antimony and 
potash are heated together, the latter gives oxygen to the antimony, and 
potassium to the sulphur of the sesquisulphuret; and thus sesquioxide of 
antimony and sulphuret of potassium are produced. The sesquioxide 
combines with some undecomposed potash, forming hypo-antimonite of 
potash, and the sulphuret of potassium with sesquisulphuret of antimony, 
forming a double sulphur salt (the antimonio-sesquisulphuret of potas- 
sium). These changes are explained in the subjoined diagram :— 


REAGENTS. RESULTS. 
Sesquisulphuret of {Sulphur ..--------_-__-__________.. Sulphuret of Potassium i io- i 
Antimony. 2 Antimony. ip of l Antimonio sesquisul- 


Sesquisulphuret of Antimony .. { phuret of Potassium. 


Potassium.. 
Potash op ..2.-.-. Oxygen .... 


Sesquionide of Antimony Hypo-antimonite of 
Potash. 


Potash 


The solution contains free potash, the antimonio-sesquisulphuret of 
potassium, and part of the hypo-antimonite of potash. There is a dark- 
_ red, undissolved residuum (similar to crocus antimonii) composed of hypo- 
_ antimonite of potash and oxysulphuret of antimony: this is got rid of by 
filtering. 

On the addition of sulphuric acid, sulphate of potash is produced by 
_ the combination of the acid with free potash,—with some potash formed 
by the union of the potassium of the sulphuret with the oxygen of some 
decomposed water,—and with the potash of the hypo-antimonite. By 
_ these changes sesquisulphuret and sesquioxide of antimony are set free : 
: DD 


: 
: 
: 
: 
| 
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the whole of the first, and part of the second, precipitate. The hydrogen 
of the decomposed water, with the sulphur of the sulphuret of potassium, 
forms hydrosulphuric acid, a portion of which escapes in a gaseous form, 
while the remainder, reacting on some sesquioxide of antimony, produces 
water and sesquisulphuret, which are “precipitated along with some 
water of the solution. These changes will be better comprehended by 
reference to the following diagram :— 


REAGENTS. ' RESULTS. 
Sulphuric ACid 2... .0-- ee ee ee se ee ce ee ce cee eens teens a Sulphate Potash 
Free Potash .-- ace a Se Hit ee 
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Water ..--.. eee ee ence ne opm ce cn ew ee ene eee n een en noes Water iascteu eee ‘ 
Antim.-Sesqui- ( Potassium’ / & 
sulphuret Po-,, Sulphur...“ ; = 
tassium .... ( Sesquisulphuret of Antimony.-........-... Sesquisulpt. Antim, .. \ < 
Potash uchas" oti Rea OF aan ‘= 
Hypo-antimonite : . 3 KVOECM Sle oemranieatrstae 4 
Potash. Sesquiox. Antim. Antimony pataste terete) aa Sesquisulpt. Antim. .. e 
Sesquioxide Antimony ......-.--- Sesquiox. Antim. ....} O 


For further details respecting the theory of this process I must refer the 
student to Berzelius’s Traité de Chimie, ii. 501, and Liebig and Poggen- 
dorf’s Handworterb. d. Chemie, i. 439. 

Properties.—Oxysulphuret of antimony, Ph. L. is a bright red, odour- 
less, almost tasteless powder. It is insoluble in cold water, and only. 
slightly soluble in liquor ammonia. Boiled in nitro-hydrochloric acid, 
chloride of antimony is formed in solution, and some sulphur remains un- 
dissolved. Heated in the air it burns, evolves sulphurous acid, and 
leaves a greyish residuum. 

CHARACTERISTICS.— When heated with concentrated hydrochloric acid. 
it evolves hydrosulphuric acid, shewing it to be a sulphuret. From the 
other sulphurets or oxysulphurets of antimony it is to be distinguished 
partly by its colour. Its hydrochloric solution is shewn to contain anti- 
mony by the tests before mentioned for the sesquichloride of this metal 
(vide p. 400.) When boiled in a solution of bitartrate of potash we 
obtain a solution of emetic tartar, which may be recognized by the cha- 
racters hereafter to be mentioned for this salt. It may be reduced by 
hydrogen and heat (vide p. 409.) 

Composttion.— When boiled in a solution of bitartrate of potash, it 
loses, according to Mr. Phillips (Zrans. 3d ed. 203), 12 per cent.: the 
amount of sesquioxide that it contains. Its composition, according to 
the same authority, is as follows :— ' 


Eq. Eq.Wt. Per Cent. Phillips. | 
Sesquioxide Antimony ) 3) ..s4::c0u0l) 4 Twa eg | gaa ee ee 
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Oxysulphuret Antimony. ....,. 1, 594... +, 100 =... ys 1000 


But the sesquisulphuret and sesquioxide are probably only mechanically 
mixed. 7 

The commercial oxysulphuret is of a brighter colour than that ob- 
tained according to the process of the Pharmacopeia. A manufacturer 
of it informs me it is prepared by boiling sulphur along with the sesqui- 
sulphuret of antimony and potash, and precipitating by an acid in the 
usual way. | re 
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Kermes antimonii consists of 2 equivalents of sesquisulphuret of anti- 
_ mony and 1 equivalent of sesquioxide of antimony (consequently it has the 
_ same composition as red antimony ore), and commonly contains also 
from 1 to 1} per cent. of alkali combined with sesquioxide of antimony. 
_ By continued washing with water the hypo-antimonite of potash and 
_ sesquioxide of antimony may be extracted, leaving the sesquisulphuret 
only. (Liebig, Handworterb. d. Chemie, i. 427.) Golden sulphuret of 
_ antimony is the persulphuret of antimony, and consists of 1 equivalent of 
antimony and 27 equivalents of sulphur. 
_ Puoriry.—Recently precipitated oxysulphuret of antimony is readily 
_and completely soluble in liquor potasse : but the oxysulphuret of the 
shops leaves a white residuum. Boiled in hydrochloric acid, it is dis- 
solved with the evolution of hydrosulphuric acid gas: the solution is 
opalescent or slightly milky, but becomes quite transparent on the addi- 
tion of a small quantity of nitric acid. It should not effervesce with 
dilute sulphuric acid. , 
__ PuystoLogicaL Errects.—The medicinal activity of this preparation 
is principally or wholly owing to sesquioxide of antimony ; and as the 
quantity of this is probably inconstant, the preparation is uncertain 
in its operation. The obvious effects are precisely analogous to those 
of emetic tartar; namely, vomiting, purging, and sweating. In small 
doses it is employed as an alterative, expectorant, and diaphoretic : 
‘m somewhat larger doses it causes nausea and sweating, and some- 
‘times vomiting: in still larger quantities it excites both vomiting and 
purging. (For some experiments and observations on the action of Kermes 
mineral and the golden sulphuret , consult Rayer, in Dict. de Méd. et Chir. 
Prat. iii. 57, et seq.) 

Usr.—It is principally employed as an alterative in chronic diseases, 
‘particularly cutaneous affections, glandular enlargements, secondary 
syphilis, rheumatism, and diseases of the liver. In these complaints it is 
usually associated with mercurials (especially calomel) and sometimes 
with guaiacum or narcotics. Kermes mineral has been employed as 
an antiphlogistic in inflammatory affections of the respiratory organs, 
and sometimes as an emetic. 

ADMINISTRATION.—As an alterative the dose is from one to three or 
four grains: as an emetic from five grains to a scruple. It is a consti- 
tuent of the pilule hydrargyri chloridi composite, Ph. L. (chloride mer- 
cury ; oxysulphuret of antimony, aa 3ii.; guaiacum resin, powdered, 3ss. ; 
‘treacle, 351i.) commonly termed Plummer’s pill, the dose of which is from 
five to ten grains. 

ANTIDOTES.— Vide Potass£ ANTIMONIO-TARTRAS. 


Pul'vis Antimo'nii Compos'itus.—Com'pound Pow'der of An'timony. 


_ History.—Dr. James, who died in 1776, prepared a celebrated 
patent medicine, long known as the fever powder of Dr. James (pulvis 
febrifugus Jacobi), or Dr. James's Powder (pulvis Jacobi). The dis- 
Covery of it was subsequently claimed for a German of the name of 
Schwanberg (Affidavits and Proceedings of W. Baker, Lond. 1754). The 
Specification which Dr. James lodged in the Court of Chancery is so 
ambiguously worded, that we cannot prepare his powder by it. Hence 


Pike 
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the present preparation has been introduced into the Pharmacopeeia as a 
succedanecum for it. In preceding editions of the London Pharma- 
copeeia it was termed pulvis antimonialis (antimonial powder); but in the - 
edition for 1836 this name was unnecessarily (as I conceive) altered to 
pulvis antimonii compositus. In the Edinburgh Pharmacopeia it 1s 
denominated oxydum antimonii cum calcis phosphate ; in the French 
Codex, pulvis cum stibio compositus. 

PREPARATION.—In the London Pharmacopeeia it is directed to be pre- 
pared by throwing a mixture of one pound of sesquisulphuret of anti- 
mony in powder, and two pounds of hartshorn shavings, into a crucible 
red hot in the fire, and stirring constantly until vapour no longer arises. 
Rub that which remains to powder, and put it into a proper crucible. 
Then apply fire, and increase it gradually, that it may be red hot for two 
hours. Rub the residue to a very fine powder. 

The process of the Dublin Pharmacopeia is analogous to the above, 
as are also those of the Edinburgh Pharmacopeia and French Codex, 
with the exception that in the two latter works equal parts of sesquisul- 
phuret and hartshorn shavings are used. 

Manufacturers usually substitute bone sawdust for hartshorn 
shavings. 

The following is the theory of the process: the gelatinous matter of 
the horn (or bones) is decomposed and burned off, leaving behind the 
earthy matter (sub- or 3, phosphate of lime, with a little calcareous 
carbonate). The sulphur of the sesquisulphuret is expelled in the form: 
of sulphurous acid, while the antimony attracts oxygen from the air, 
forming antimonious acid, and a variable quantity of sesquioxide of anti- 
mony. By the subsequent heating the sesquioxide is, for the most part, 
converted into antimonious acid ; but one portion 1s usually left unchanged, 
while another is volatilized. The carbonate of lime of the horn is decom- 
posed by the united agencies of heat and antimonious acid: carbonic acid 
is expelled, and asmall quantity of antimonite of lime formed. ‘The sides 
of the crucible in which the second stage of the process has been con- 
ducted, is found, at the end of the operation, to be lined with a yellow 
glaze, and frequently with yellow crystals of sesquioxide. | 

Propertres.-—Antimonial powder is white, gritty, tasteless, and odour- 
Jess. Boiling water extracts the antimonite (and superphosphate, Dr 
‘Maclagan) of lime: the liquid becomes cloudy on cooling. Hydrochloric 
acid, digested in the residue, dissolves the subphosphate of lime, all the 
sesquioxide of antimony, and a portion of the antimonious acid, i 

CHARACTERISTICS.—The solution obtained by boiling antimonial pow’ 
der in distilled water occasions white precipitates, soluble in nitric acid 
with oxalate of ammonia, nitrate of silver, and acetate of lead: hydro 
sulphuric acid gas transmitted through the solution, produces an orang’ 
red precipitate. If the portions of antimonial powder not dissolved b; 
distilled water be digested in boiling liquid hydrochloric acid, a solutio! 
is obtained, which, on the addition of distilled water, becomes turbi 
and deposits a white powder: at least 1 have found this to take plac 
‘with several samples of antimonial powder which I have examined, an’ 
the same is noticed by Dr. Barker (Observations on the Dublin Pharma 
copeia, 204); but neither Mr. Phillips (Ann. Phil. iv. N.S. 266) nor Di 
Maclagan (Edinburgh Med. & Surg. Journ. No. 135) have observed ii 
Hydrosulphuric acid gas, transmitted through the hydrochloric solutio1 
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‘causes an orange red precipitate: if this be separated by filtering, and 
the solution boiled to expel any traces of hydrosulphuric acid, a white 
precipitate (phosphate of lime) is thrown down on the addition of caustic 
ammonia. That portion of antimonial powder which is not dissolved by 
hydrochloric acid is antimonious acid: if it be mixed with charcoal, 
and heated to redness, it is converted into sesquioxide, or metallic 
‘antimony. 

ComposiTion.—Dr. James's Powder has been analysed by Dr. Pearson 
(Phil. Trans. Ixxxi. for 1791, p. 317); by Mr. Phillips (Ann. Phil. N.S. 
ivi. 187); by Berzelius (Zraité de Chimie, iv. 481); by M. Pully (Ann. de 
Chim. 1805, lv. 74); by Dr. D. Maclagan. (Edinb. Med. & Surg. Journ. 
xlix. 462); and was imperfectly examined by Mr. Chenevix (Phil. Trans. 
for 1801, p. 57). Antimonial powder has been analysed by Mr. Phillips 
(Ann. Phil. N.S. iv. 266), and by Dr. D. Maclagan (op. cit.) Their 
‘results are, for the most part, shown in the following table:— 


| 
| JAMES’S POWDER. ANTIMONIAL POWDER. 
| Pearson} Phillips | Berzel. Maclagan Phillips lacie 


| |Antimonite of Lime [with 
some superphosphate, _ 
Maclagan) ....--<2-- . 
/Sesquioxide of Antimony™| » 57 56°0 66 2°89 9°80 — -- 3°98 
ij Antimonious Acid ...... 43 42°2 33 43°47 34°21 35 38 50°09 
||Subphosphate of Lime .. _ _ = 50°24 53°21 65 62 45°13 
Loss. [Sexquioxide of An- 

}| timony and impurity, — — —_ _ 0°53 — — — 
Phillips] secseseee-ee 


Newbury’s Newbury’s Butler’s!/Ist samp. 2d do, 
— 1 3°40 2°25 _ 


100 100°0 =| 100 100°00 100°0 100 | 100 100°00 | 


Pully found sulphate of potash and hypo-antimonite of potash in 
\James’s powder. Mr. Brande has found as much as 5 per cent. of ses- 
iquioxide of antimony in the antimonial powder of the shops. 

| The antimonite of lime is obtained in solution by boiling antimonial 
powder in distilled water: the greater part of it deposits as the solution 
‘cools. ‘The existence of superphosphate was inferred by Dr. Maclagan, 
from the precipitates produced with the salts of lead and nitrate of silver. 
‘Mr. Phillips assumed the non-existence of sesquiowide of antimony, 
‘because the hydrochloric solution did not let fall any precipitate on the 
laddition of water: an assumption which is certainly not correct, since a 
jsmall quantity of sesquioxide may be dissolved in this acid without our 
being able to obtain any evidence of its presence by the action of water. 
‘Dr. Maclagan (op. cit.) has shown, that if hydrosulphuric acid gas be 
transmitted through the solution, an orange red precipitate is obtained, 
which he supposes to be an indication of the presence of sesquioxide. 
‘But unless the antimonial powder be boiled repeatedly in water, to 
remove completely the antimonite of lime, this test cannot be relied on: 
for if the least trace of this salt be present, an hydrated hydrochlorate 
‘of antimonious acid is obtained, which, it is well known, not only pro- 
jduces an orange red precipitate with hydrosulphuric acid, but even 
icauses a white precipitate on the addition of water (Gmelin, Handb. der 
\Chemie, ii. 986). 

) PuysrotocgicaL Errects.—Antimonial powder is most unequal in its 
joperation,—at one time possessing considerable activity, at another being 
inert, or nearly so. This depends on the presence or absence of sesqui- 
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oxide of antimony, which may be regarded as constituting its active 
principle, and which, when present, is found in uncertain and inconstant 
quantity. Moreover, this variation in the composition of antimonial 
powder cannot be regarded as the fault of the manufacturer, since it 
depends, as Mr. Brande (Manual of Pharmacy, 3d. ed. p. 292) has 
justly observed, “ upon slight modifications in the process, which can 
scarcely be controlled.” 

Mr. Hawkins gave 3}. morning and evening without any obvious 
effect; and the late Dr. Duncan, jun. administered 9j. and 3ss. doses, 
several times a-day, without inducing vomiting or purging (Edinb. New 
Dispensat. 11th ed.) Dr. Elliotson (Cases illustrative of the Efficacy of 
_ the Hydrocyanic Acid, p. 77) found even 120 grains nearly inert ; nausea. 
alone being in some of the cases produced. In these instances I presume 
it contained little or no sesquioxide. 

But, on the other hand, a considerable number of practitioners have 
found it to possess activity. Dr. Paris (Pharmacologia) observes, that 
“ it will be difficult for the chemist to persuade the physician that he 
can never have derived any benefit from the exhibition of antimonial 
powder.” I have above stated that the experiments on which Mr. 
Phillips founds his assertion that this preparation contains no sesquioxide, 
are inconclusive, as Dr. Maclagan (op. cit.) has shown. Iam acquainted 
with one case in which it acted with great activity. A workman em- 
ployed in the manufacture of this powder in the laboratory of an opera- 
tive chemist in London, took a dose of it (which, from his account, I 
estimate at half a teaspoonful), and, to use his own words, “ it nearly 
killed him.” It occasioned violent vomiting, purging, and sweating. 

Dr. James’s powder, which some practitioners consider as more active 
and certain than our antimonial powder, appears to be equally inconstant 
in its operation. Dr. D. Monro (Treatise on Med. & Pharm. Chem. 1.367), 
who frequently used this powder, and saw Dr. James himself, as well as 
other practitioners, administer it, observes—“ like other active prepara- 
tions of antimony, it sometimes operates with great violence, even when 
given in small doses; at other times a large dose produces vety little 
visible effects. I have seen three grains operate briskly, both upwards 
and downwards; and I was once called to a patient, to whom Dr. James 
had himself given five grains of it, and it purged and vomited the lady 
for twenty-four hours, and in that time gave her between twenty and 
thirty stools; at other times I have seen a scruple produce little or no 
visible effect.” Dr. Cheyne (Dudl. Hosp. Rep. i. 315) thought highly of 
it in the apoplectic diathesis: but he used it in conjunction with bleed- 
ing, purgatives, and a strict antiphlogistic regimen. | 

The preceding facts seem to me to show the propriety of omitting the 
use of both antimonial and James’s powder, and substituting for them 
some antimonial of known and uniform activity; as emetic tartar. 

UsEs.—Antimonial powder is employed as a sudorific in fevers and 
rheumatic affections. In the former it is given either alone or in com- 
bination with mercurials: in the latter it is frequently conjoined with 
opium as well as with calomel. In chronic skin diseases it is sometimes 
exhibited with alteratives. . 

ApMINISTRATION.—The usual dose of it is from 3 or 4 to 8 or 10 grains, 
in the form of powder or bolus. 7 
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Potas'se Antimo'nio-Tar' tras.—An'timony-Tar'trate of Pot'ash. 


History.—This salt was first publicly noticed in 1631, by Adrian 
de Mynsicht (Thesaurus Medico-Chymicus.) It has been. known by 
various appellations, as tartarized antimony (antimonium tartarizatum), 
emetic tartar (tartarus emeticus), stibiated tartar (tartarus stibiatus), and 
potassio-tartrate of antimony (antimonii potassio- tartras, Ph, L.) 

PREPARATION.—Antimony-tartrate of potash is prepared by boiling 
bitartrate of potash and sesquioxide of antimony (or some antimonial 
preparation which contains it, as the oxychloride or an oxysulphuret) 
with water: the sesquioxide combines with the bitartrate to form anti- 
mony-tartrate-of potash. 

Antimony-ash (cimis antimonii), procured by roasting the sesquisulphu- 
ret, 1S employed to yield the sesquioxide in a manufactory i in London. 
As already stated (p. 398), this compound is a mixture of sesquioxide, 
antimonious acid, and some undecomposed sesquisulphuret. The pro-. 
portions of ash and bitartrate used vary according to the quality of the 
former: the average being equal parts. This is the cheapest method of 
obtaining emetic tartar. 

In the Dublin and United SE ame eamacantiae the oxychloride 
(oxydum antimonit nitro- muriaticum, Ph. Dub.), commonly called Alga- 
roth’s powder, is employed. This is procured by pouring the sesquichlo- 
ride (common butter of antimony, vide p. 399) into a large quantity of 
water, and washing the precipitate. In the preparation of the sesqui- 
chloride a small quantity of nitric acid should be employed to decompose 
the hydro-sulphuric acid remaining in the liquor, and which would 
impair the colour of the precipitate. 

In the London Pharmacopeeia an axysulpburet, very similar in compo- 
sition to the old saffron of antimony (crocus antimonit) is used. It is thus 
prepared : two pounds of powdered sesquisulphuret of antimony are to be 
accurately mixed with the like quantity of powdered nitrate of potash: 
four fluidounces of hydrochloric acid are then to be added, and the pow- 
der, ignited, spread out on an iron plate. The residue is to be rubbed to 
a very fine powder, and, when cold, washed with boiling water until it is 
void of taste. 

It is then to be boiled for half an hour with fourteen ounces of bitar- 
trate of potash in a gallon of distilled water. The liquor is to be 
strained while hot, and set aside to form crystals. 

The theory of the process is this: part of the sulphur and of the anti- 
mony are oxidized at the expense of the oxygen of the acid of the nitrate, 
by which sulphuric acid and sesquioxide of antimony are formed, while 
nitrogen and binoxide of nitrogen escape. The sulphuric acid unites 
with part of the potash of the nitrate. The hydrochloric acid reacts on 
another portion of potash, and produces water and chloride of potassium. 
If no hydrochloric acid had been employed, the potash would react on 
some undecomposed: sesquisulphuret, and generate antimonio-sesqui- 
sulphuret of potassium and sesquioxide of antimony. The residuum of 
this operation is, then, sulphate of potash, chloride of potassium, sesqui- 
oxide of antimony, and some undecomposed sesquisulphuret. By wash- 
ing, the sulphate and chloride are got rid of. The following diagram, 
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though imperfect, may perhaps assist the student in comprehending the 
foregoing changes :— 


REAGENTS. RESULTS. 
Nitrogen, oe See Nitrogen 
ai INGET OF 92s. «oe eee et Pee ee Binox, Nitrog. 
Nitric Ad. < Oxygen Al SEDI D SOT TIDES SSM Sess ee aa ae 
OF Y BON cca : 
Nitrate of Oxygen .... SNE aE ers acne 
Potash..... )| Potash...---------- 1 a eal be 4 ON IR ies aed 
seh Oxygen .... me ig ee Potash. 
Otasn -.. Potassium. Ts SS eT ater. 
a . : Hydrogen... ae 
Hydrochloric Acid ....---- | (igrives < Chloride of Potass™. 
ates : Srilphtatue: Settee ahs 
Sesquisulphuret Antimony. ie tee ; Sesquiox. Antim. 
Sesquisulphuret of Antimony «......--«. Sesquisulpht.Antim. 


The reacting equivalents have been omitted in the above diagram: but 
the results may be explained by assuming that 6 equivalents of nitrate, 
7 equivalents of sesquisulphuret, and 13 equivalents of hydrochloric acid, 
are employed. The products will be 6 eqs. of binoxide of nitrogen, 
4t eqs. of sulphate of potash, 14 eqs. of water, 13 eqs. of chloride of 
potassium, 3 eqs. sesquioxide of antimony, and 4 eqs. sesquisulphuret. _ 

The changes in the second stage of the process are readily compre- 
hended : two equivalents or 154 parts of sesquioxide of antimony com- 
bine with one equivalent or 180 parts of dry bitartrate of potash, to form 
one equivalent or 334 parts of dry emetic tartar, which, in crystallizing, 
unite with three equivalents, or 27 parts of water. ‘The sesquisulphuret 
is unacted on by the bitartrate of potash. | 


REAGENTS. PRODUCTS. 

3 eq. pak sae sae HEI cpio: 3 i Nag Fa = 27 

1 eq. dry Bi- ¢ 1 eq. Tart. Acid .. ..66 1 eq. Tart. Potash..= 114 aan 
tartrate 5 1 eq. Tart. Acid ...-66 ‘ ps ah a | 
Potash 180 t leq. Potash.......-48 Potash 361 

Oxysulphuret § 2 eq.Sesquiox.Ant.154 leq. Ditart.Antim. = 220 


Antimony  _ gesquisulp.Ant.’... _———____Sesquisulpt. Antim, 


PRoPERTIES.—Emetic tartar crystallizes in white, transparent, inodo- 
rous, rhombic octahedrons, whose lateral planes are striated. By expo- 
sure to the air they become opaque, probably by giving out an equivalent 
of water. Their taste is feebly sweetish, then styptic and metallic. They 
dissolve in 14 or 15 parts of water at 60° F. (12,5 at 70°, Brandes),— 
and in 2 parts (278, parts, Brandes) at 212°. Their aqueous solution — 
slightly reddens litmus and undergoes decomposition by keeping, like 
that of tartaric acid and most tartrates. Alcohol will not dissolve this 
salt. By calcining emetic tartar in close vessels we obtain a pyrophoric 
alloy of antimony and potassium. They decrepitate in the fire. 

-CHARACTERISTICS.— Heated in a porcelain or glass capsule it chars: — 
shewing it contains an organic substance (tartaric acid.) If the charred 
salt be heated in a glass tube by a blowpipé, globules of antimony are 
obtained. % 7 

If a stream of hydrosulphuric acid gas be transmitted through a watery 
solution of emetic tartar (vide fig. 65, p.409), the latter becomes orange-red : 
if a small quantity of hydrochloric acid be then added, a flocculent orange- 
red precipitate (hydrated sesquisulphuret of antimony) takes place. This 
precipitate is to be collected and dried, and introduced into a green glass’ 

‘tube. Then transmit a current of hydrogen gas over it, and after a few 
minutes apply the heat of a spirit lamp to the sesquisulphuret : hydrosul- 


. 
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-phuric acid and metallic antimony are produced. A portion of the latter 

is [spuriously ?] sublimed. The metal is known to be antimony by dis- 
solving it in nitro-hydrochloric acid: the solution forms a white precipi- 
tate (powder of Algaroth) on the addition of water, and an orange-red one 

with hydrosulphuric acid gas, or hydrosulphate of ammonia. The mode 

of reducing the sesquisulphuret will be readily understood by the accom- 
panying diagram (fig 65). This 
process was proposed by the late 
Dr. E. Turner. 

A solution of emetic tartar 
forms white precipitates with ox- 
alic and the strong mineral acids, 
the alkalies and their carbonates, 
and lime water: greyish or yel- 
lowish white (tannate of antimo- 
ny), with infusion of nutgalls: 
and reddish with the soluble hy- 
drosulphates. Their relative de- 
licacy, as well as the delicacy of 


‘< az : é 

(a) Vessel for generating hydrogen. (b) Re- ene es . a Deon 
duction tube. (c) Vessel containing solution of 12US etermme Y -eversice 
acetate of lead to detect the bydrosulphuric acid (Med. Lég. ii. 770.) 
which is formed. 


Dilution of the Solution. 
Hydrochloric acid does not form a precipitate at. . . . 2,500 


Sulpnuric (or oxalic) acid ditto. 2 f4.. ... .t.... 4,000 
ainerare Or nuda. GCOS ee et E000 
Lime water’ 4.0... stopsat.. 6 1,200 


Potash (soda, ammonia, or carbonate of ammonia) stops at 2,000 
Hydrosulphuric acid (or hydrosulphate of ammonia) ditto 100,000 


The sesquioxide of antimony thrown down by the alkalies is soluble in 
an excess of the precipitant. The precipitate formed by sulphuric or 
nitric acid is the sesquioxide combined with a small quantity of the acid. 
Acetic acid does not occasion any precipitate. 

Composition.—The following is the composition of this salt :— 


Eq. Eq. Per 
Eq. Wt. PerCt. Wallquist.R.Phill. Thoms. Eq. Wt.Cent. 
Sesquioxide of Antimony 2..154..42°65.... 42°99. 43°35.. 42°62 Ditrartrate of 2 ; 
rah oe ces OA de. 18°20 ..05 18-26 nae or, Antimon id G2 geet 
Tartaric Acid.........-. 2.-132..36°56..-. 38°61 t 57°38 Tartrate Potash..1 114 31°57 
eee ee ave ile Tale es O lte.” 7°40 Waters. Ssse5s.680° 27) 747 
x Antimonio-Tar- \ 
Emetic Tartar....+--.-- 1--361-.99°97-..-100°00.. 100°00..100°00 tetloscabalies 361 99°98 


We regard this com,ound, then, as a double salt, in which the ditartrate of 
antimony performs the function of the electro-negative or acid constituent, 
—the tartrate of ywtash, the electro-positive or basic constituent. : 
_ Purrry.—In the crystalline state the purity of this salt is easily deter- 
mined. The crystals should be well formed, perfectly colourless, trans- 
parent, or opaque, and when dropped into a solution of hydrosulphuric 
acid have an orange-coloured deposit formed on them. 
When pure the powder of this salt is perfectly white. Some ignorant 
druggists prefer a yellowish white powder, and I am informed by a 
manufacturer of this salt that he is obliged to keep two varieties (one 
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white, the other yellowish white), to meet the demands of his customers ! 
The yellow tintis owing to the presence of iron, which is readily detected 


— 


in the salt by the blue colour immediately produced in its solution by — 


adding first a few drops of dilute sulphuric acid, and then ferrocyanuret 
of potassium. | | 

Emetic tartar is sometimes adulterated with bitartrate of potash. Ac- 
cording to Mr. Hennell (Phillips’s Trans/. of the Pharm. 3d ed.) the anti- 
monial salt may contain 10 per cent. of bitartrate, and yet the whole will 
dissolve in the proper quantity (14 or 15 parts) of water. In order to 
detect any uncombined bitartrate, he adds a few drops of a solution of 


carbonate of soda to a boiling solution of the antimonial salt, and if the 


precipitate formed be not dissolved, he concludes that there is no bitar- 
trate of potash present. 

A pure solution of emetic tartar should occasion no precipitate with 
chloride of barium: it produces a white precipitate (unless the solutions 
be very dilute) with nitrate of silver, soluble in excess of water. 

PuysioLtocicaL Errects. (a.) On vegetables.—Kimetic tartar acts as 
a poison to plants (vide the experiments of Schubler and Zeller, in 
Schweigger’s Journ. f. d. Chem. 1827, B. 50, 8. 54-66.) 

(b.) On animals.—-An extended examination of the effects of emetic 
tartar on the different classes of animals is still a desideratum. * Hitherto 
experiments with it have been principally confined to dogs, rabbits, 
horses, oxen, sheep, and cats. Moiroud (Pharm. Vétér. 287) has given 
two drachms to horses, and gradually increased the dose to six ounces, 
without perceiving any remarkable and permanent derangement in the 
exercise of the principal functions. Gilbert (quoted by Moiroud) has 
exhibited ten drachms to a cow and four to a sheep without any remark- 
able effect: but six drachms killed an animal of the latter species. Ma- 
gendie (in Orfila’s Toxicol. Gén.) examined its effects on dogs. He found 
that from six to ten grains introduced into the stomach killed the animals 
in from two to three hours, when the gullet was tied: those who were 
able to get rid of it by vomiting took as much as a drachm without expe- 
riencing any bad effects, and in some cases half an ounce caused 
no ill effects. From his experiments it appears to operate locally 
and by absorption, its principal action being on the intestinal canal and 
lungs: for nausea, vomiting, alvine evacuations, difficulty of respiration, 
and accelerated respiration, were produced by injecting a solution of the 
salt into the veins, by introducing it into the stomach, as well as by 
applying it in the solid state to the cellular tissue. Traces of pneumonia, 
gastritis, and enteritis, were found after death. These experiments have 


been repeated by Rayer and Bonnet (Dict. de Med. et de Chir. Prat. 


iii. 69) on rabbits ; but without obtaining the lesion of the lungs men- 
tioned by Magendie: in some cases no appreciable lesion was observed 
in any organ. Dr. Campbell (quoted by Dr. Christison) found no pul- 
monary inflammation in a cat killed by this salt. According to Flourens 


(Journ. de Chim. Méd. ix. 21) emetic tartar injected into the veins of 


ruminants causes efforts to vomit, but not actual vomiting; of the four 
stomachs possessed by these animals, the reed or true stomach is the 
only one affected by it. 

(c.) On man. a. Local effects.—Emetic tartar is a powerful local im- 


‘tant, but not a caustic ; that is, it does not exercise any known chemical 
‘influence over the parts with which it is placed in contact. Its irritant 
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properties may be regarded as of a peculiar or specific kind, at least if 
we are to judge from its well-known effects when applied to the epi- 
dermis. To observe these, we may sprinkle the powder over a plaster, 

or employ the salt in the form of solution or of ointment. By any of 
these modes of application we obtain an eruption of painful pustules, 
resembling those of variola or ecthyma. The smaller ones are semiglo- 
bular; the larger ones, when at their height, are flattened, are surrounded 
with an inflammatory border, contain a pseudo-membranous deposit and 
some purulent serum, and have a central dark point. When they have 
attained their greatest magnitude, the central brown spots become larger 
and darker, and, in a few days, desiccation takes place, and the crusts are 
thrown off. The largest are produced by using the powder sprinkled 
over a plaster; the smallest are developed by applying the solution. 
They are usually very painful. I am acquainted with no pharmacological 
agent producing an eruption precisely similar. The facility with which 
this eruption is produced varies considerably in different individuals, and 
in the same individual at different times. 

In consequence of the internal use of it, a similar pustular eruption 
has been met with in the mouth, cesophagus, and small intestines, and 
white aphthous spots have been observed on the velum and tonsils 
{Lepelletier, De ?’ Emploi du Tart. Stibié, p..171).. But these effects 
are rare. 

We have further evidence of the local irritation produced by emetic 
tartar, in its action on the stomach and intestines. "When swallowed in 
full doses it gives rise to vomiting and purging, pain in the epigastric 
region, and, after death, redness of the gastro-intestinal membrane has 
been found. However, it would appear from the experiments of 
Magendie, before referred to, that part of this effect should be referred to 
the specific influence which emetic tartar exerts over the stomach, inde- 
pendent of its direct local irritation, since the same symptoms have been 
induced by the application of this substance to wounds, or by its injec- 
tion into the veins. 

Occasionally constitutional effects (nausea, vomiting, and griping pains) 
have appeared to result from the application of emetic tartar to the skin 
(Journ. de Chim. Méd. iv. 478). In one instance death resulted from its 
employment: the patient was an infant two years of age, and death 

occurred in forty-eight hours (Med. Repos. xvi. 357). These effects, if 
really produced by this salt, occur very rarely. I have applied to the skin 
emetic tartar (in the form of solution, ointment, and plaster) in more than 
a hundred cases, without having observed any constitutional effect ; 
though I have occasionally fancied that it ameliorated pulmonary affec- 
tions, even when no eruption or redness was produced, and which might 
arise from absorption.—(See some experiments on this subject in Mem. of 
the Med. Soc. of Lond. vols. ii. iv. and v.) 

B. Remote or constitutional effects—Taken internally, in small doses, 
emetic tartar increases secretion and exhalation of the gastro-enteritic 
membrane, and of the liver and pancreas. Subsequently it acts power- 
fully on other emunctories: thus it causes sweating, without any very 
marked vascular excitement ; it renders the mucous membranes (espe- 
cially the aérian membrane) moister, and, when the skin is kept cool, 
- promotes the secretion of urine. These effects are produced more cer- 
tainly and speedily by this salt than by any other antimonial preparation. 
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In somewhat larger doses it excites nausea, frequently with vomiting, 
disorders the digestive functions, gives rise to an uneasy sensation in the 


abdominal region, depresses the nervous functions, relaxes the tissues 


(especially the muscular fibres), and occasions a feeling of great feeble- 


ness.and exhaustion. These symptoms are accompanied or followed by | 


increased secretion and exhalation from the different emunctories, but 
especially from the skin, as above mentioned. Of all emetic substances 
this creates the most nausea and depression. 

In excessive doses emetic tartar has, in a few instances, acted as an irri- 
tant poison, and even occasioned death. In one case a scruple, in 
another 27 grains, nearly proved fatal (Orfila, Towicol. Gén.) In a third 
AO grains caused death (idid.) The symptoms in the latter case were 
vomiting, hypercatharsis, convulsions, epigastric pain and tumefaction, 


and delirium. Death occurred four days after the ingestion of the 


oison. 

i Were the above cases not well authenticated, we should be dis-~ 
posed to ascribe the dangerous symptoms, and death, to some other 
circumstance than the use of the above-mentioned quantities of emetic 
tartar; for of late years this salt has been extensively employed in 
enormous and repeated doses with perfect safety. Rasori (Bayle’s 
Bibliothég. de Thérap. i. 198) has given many drachms in _ twenty- 
four hours, and many ounces during the course of a disease, without occa- 


sioning either vomiting or abundant alvine evacuations. Laennec (Tvrea- 


tise on Diseases of the Chest, by Dr. Forbes, p. 249) has confirmed, to a 
certain extent, the statements of Rasori. He gave a scruple, two scru- 

ples, and even a drachm and a half within twenty-four hours (usually in 
— doses of one, two, or three grains) without ever having seen any injurious 
consequences. The usual effects which I have observed from the conti- 
nued use of one or two grain doses, are, nausea, vomiting, and purging, 
which in most cases are much diminished, or entirely cease, in a day or 
two. Perspiration I have found to be a frequent effect. In all the 
instances above referred to, in which these large doses were administered, 
the patients were affected with inflammatory diseases. Now it is to this 
morbid state, or diathesis, that, according to Rasori (op. cit.) we ought to 
ascribe the tolerance of, or capability or aptitude of bearing, these im- 
mense quantities of so powerful a medicine (vide p. 33, for some remarks 
on the Italian theory of contra-stimulus). Consequently, if the opinion 
be worth any thing, the susceptibility to the influence of the medicine 
should increase as the disease subsides; a circumstance which Rasori 
asserts really takes place. But in this the theoretical views of this dis- 


tinguished Italian have probably led him to overlook the fact. “Itis | 


certainly true,” observes Laennec (op. cit.), “ that after the acute period 
of the disease [peripneumonia], the tolerance diminishes, or sometimes 
entirely ceases ; but it is more common to find the patient become habi- 
tuated to the medicine, insomuch that during convalescence, and when 
he has begun to use food as in health, he will take daily, without knowing 
it, six, nine, twelve, or even eighteen grains of the emetic tartar.” Though 
I have seen this salt extensively employed in both public and private 
practice, I have never met any satisfactory cases supporting Rasori’s 


assertion of the diminished tolerance when the patient becomes conva-— 


lescent. Moreover, large doses have been taken by healthy individuals 
without any remarkable effects. Alibert (Nowv. Elém. d. Thérap. 5° ed. 
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i. 259) saw, at the Hopital St. Louis, a man who took a drachm of this 
salt, in order to poison himself, but suffered no remarkable inconvenience 
from it. Lebreton (Orfila’s Toxicol. Gén.) reports the case of a girl who 
swallowed six drachms at once as a poison: oil was immediately given ; 
vomiting took place, and she soon recovered. Other published cases 

might be brought forward in proof of the slight effects of large 
_ doses of this salt, but I must content myself with referring to the 
Memoir of Magendie (De l’influence de Jlemetique) for notices of 
them. I may add, however, that this distinguished physiologist con- 
cludes, that the comparative slightness of the effects arose from the eva- 
cuation of the salt a few moments after its ingestion; but in several, at 
least, of the cases, this was not proved; and in one it certainly did not 
happen—it was that of a man who swallowed 27 grains of this salt, and 
did not vomit. 

The action of large doses of emetic tartar on the circulation and re- 
spiration is usually that of ajsedative. This has been very frequently, 
though not constantly observed. In one case of peripneumonia, the 
daily use of from six to eight grains of this salt reduced the pulse, in 
nine days, from 120 to 34 beats per minute, and diminished the number 
of inspirations from 50 to 18 (Bouneau et Constant, quoted by Lepel- 
letier, De ’'emploi du Tart. Stib. 84). In another the pulse descended, in 
three days, from 72 to 44 beats per minute (Trousseau, quoted by 
Lepelletier). 

Mopvus OpERANDI.—Though emetic tartar has not hitherto been de- 
tected by its chemical characters in the solids or fluids of the body, yet 
analogy is much in favour of Magendie’s statement, that it gets into the 
circulation, and in this way produces its constitutional effects. M. Barré, 
(quoted by Rayer, Dict. de Méd. et de Chir. Prat. iii. 69) has endeavoured 
to prove the reverse of this; namely, that emetic tartar cannot be ab- 
sorbed by the healthy mucous membrane of the alimentary canal; but, 
in my opinion, neither his experiments nor his inferences are worth 
much. A fact mentioned by Minaret (Lond. Med. Gaz. xiii. 496) strongly 
supports the common opinion of absorption. A young woman labouring 
under pleuritis took emetic tartar, which operated on the child at her 
breast as well as on herself. 

Several parts of the body are influenced by this salt. The specific 
affection of the alimentary canal (especially of the stomach) is shown by 
the vomiting and sometimes purging produced, not only when the medi- 
cine is swallowed, but when it is injected into the veins or into the 
-windpipe, or when applied to the serous coats of the intestines, or to the 
cellular tissue. If it purge or occasion sweating, it usually causes thirst, 
but not commonly otherwise. The appetite and digestion are frequently 
unimpaired. After the use of it for some days, patients sometimes com- 
plain of irritation in the mouth and throat, with a metallic taste: this 
thas been considered a sign that the system is saturated with anti- 
mony, and that the use of it should be suspended. A pustular eruption 
has occasionally appeared in the mouth, as I have already mentioned 
(p. 411). 

: Mazendie ascribes to emetic tartar a specific power of causing 
engorgement or inflammation of the /ungs; for he found, on opening the 
bodies of animals killed by it, that the lungs were of an orange red or 
violet colour, incapable of crepitating, gorged with blood, and here and 
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there hepatized. Moveover, it has been assumed that the same effects 
are produced in the human pulmonary organs; and in support of this 
opinion a case noticed by Jules Cloquet (Orfila, Toxicol. Gén.) has been 
referred to: itis that of aman who died of apoplexy, but who, within 
five days of his death, had taken 40 grains of tartar emetic. “ In the 
lungs were observed blackish spots, very irregular, which extended more 
or less deep into the parenchyma of this organ.” Furthermore, it is 
argued, unless we admit a specific influence of antimony over the lungs, 
we cannot well explain the beneficial effects of this remedy in peripneu- 
monia. In opposition to this view, I would remark, that in cases of poi- 
soning by this substance in the human subject, no mention is made of 
difficulty of breathing, cough, pain, or other symptom, which could lead 
to the suspicion that the lungs were suffering ; and in the case of poison- 
ing related by Recamier (Orfila, op. cit.) we are distinctly told that the 
thorax was sound. Besides, we should expect that if emetic tartar had 
a tendency to inflame the lungs, or at least to occasion pulmonary 
engorgement, that large doses of it would not be very beneficial in acute 
peripneumonia. It would even seem that this substance must have an 
influence over the human lungs of an opposite kind to that supposed by 
Magendie; for, as already related, it reduces the frequency of respiration 
in a considerable number of instances. 

The sedative influence of emetic tartar over the circulatory system has 
been already noticed: it is, however, not always evident. 

The great depression of the muscular power, the diminution of the 
frequency of the pulse and fainting, the epigastric pain sometimes expe- 
rienced under circumstances that almost preclude the supposition of 
gastric inflammation, the cramps and convulsions, the delirium and insen- 
sibility, caused by emetic tartar in poisonous doses, are referrible to the 
influence of this substance over the nervous system. 

The absorbent system is supposed to be stimulated to greater activity. 
by emetic tartar, in consequence of the disappearance of serous and 
synovial effusions under its use. Moreover, Laennec (op. cit. p. 203) 
ascribed the efficacy of it in peripneumonia to the increased activity of 
the interstitial absorption. ‘4 

The influence of it over the secreting organs has been before referred 
to. Every one is familiar with its diaphoretic properties. Its diuretic 
effect is best seen when the skin is kept cool, and when neither vomiting 
nor purging supervene. Magendie says, it augmented the secretion of 
saliva in dogs; and the same effect has been observed in man by Drs. 
Griffith and Jackson. The menstrual discharge is not checked by it; 
but occasionally has come on under its use. 

Usrs.—As an emetic, this salt is usually administered by the stomach, 
but it is sometimes used as an enema, and injected into the veins. When 
administered by the stomach, it is generally given in doses of one or two - 
grains, frequently in combination with ten or fifteen grains of 1peca- 
cuanha. When our object is merely to evacuate the contents of the sto- 
mach, and with as little constitutional disorder as possible (as in cases of 
narcotic poisoning), other emetics (as the sulphates of zinc and copper) are’ 
to be preferred, since they occasion less nausea and depression of system, 
while they excite speedy vomiting. On the other hand, when we use 
vomiting as a means of making an impression on the system, and thereby 
of putting a sudden stop to the progress of a disease, emeti¢ tartar is by far _ 
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our best vomit. It is with this view that it is sometimes employed in the 
early stages of fever, especially when accompanied by gastric or bilious 
disorder. It is most efficacious when given at the very commencement 
of the symptoms, and before the disease is fully formed. In such cases it 
occasionally puts an entire stop to the progress of fever. But, unfortu- 
nately, the practitioner is not usually called in to see the patient until the 
proper period for the exhibition of an emetic has passed by,—that is, 
until the disease is fully established. Emetic tartar is used as a vomit 
with considerable success in the early stage of inflammatory a‘seases, 
especially in croup, tonsillitis, swelled testicle, bubo, and ophthalmia. 
Here also the success of the remedy is in proportion to its early applica- 
tion. In croup it should be given to excite in the first instance vomiting, 
and afterwards prolonged nausea. Under this plan of treatment I have 
seen two or three slight cases completely recover without the use of any 
other remedial agent. Dr. Copland (Dict. of Pract. Med. i. 467) also 
bears testimony to the success of the practice. In most cases it will be 
found advisable to precede the use of this medicine by blood-letting. Dr. 
Cheyne (Essay on Cynanche Trachealis, 1801) advises the employment of 
emetic tartar in the second stage of croup, for the purpose of moderating 
vascular action, and of promoting the separation of the adventitiousmem- 
brane. But I am disposed to rely chiefly on calomel (given so as speedily 
to occasion ptyalism) and blood-letting. Dr. Cheyne recommends half a 
grain of emetic tartar to be dissolved in a table-spoonful of water, and 
given to a child two or three years of age, every half hour till sickness and 
vomiting are produced ; and in two hours after the last act of vomiting the 
same process is to be recommenced, and so repeated while the strength 
will admit. Another disease which is relieved by the occasional use 
of emetics is hooping-cough. 'They should be administered at the commence- 
ment of the disease, every, or every other day. ‘They diminish the vio- 
lence and length of the fits of spasmodic coughing, and promote expec- 
toration. Emetic tartar is particularly valuable in this disease in conse- 
quence of being tasteless, and, therefore, peculiarly adapted for exhibition 
to children. In derangements of the hepatic functions indicating the 
employment of emetics, this salt is usually preferred to other vomiting 
agents, on account of its supposed influence in promoting the secretion 
of bile. 

Clysters containing emetic tartar have been employed to occasion 
vomiting, but they are very uncertain in their operation. Rayer has fre- 
quently employed from 6 to 12 grains without producing either nausea 
or vomiting. : | 

It has been repeatedly injected into the veins to excite vomiting. ‘The 
usual dose is two or three grains dissolved in two ounces of water ; but in 
some cases six grains have been employed. The effects are unequal : 
when vomiting does occur it is not always immediate ; frequently it does 
not take place at all (Dieffenbach, Transf. d. Blut. u. d. Infus. d. Arzn. 
105.) In several cases of choking from the lodgment of pieces of meat 
in the cesophagus, this remedy has been applied with great success : 
yomiting was produced, and with it the expulsion of the meat. It has 
also been used in epilepsy and trismus: frequently with dangerous con- 
sequences (Dieffenbach, op. cit. 49.) Meckel employed it to restore 
animation in asphyxia by drowning (257d). 

As a nauseant, to reduce the force of the circulation and the muscular 
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power, emetic tartar is frequently of considerable service. Thus in dis- — 
locations of the larger joints (the hip and shoulder, for example), blood- 
letting, and nauseating doses of emetic tartar, are employed to diminish ~ 
the resistance of the muscles opposing the reduction. | 
Emetic tartar, in large doses, is a most powerful and valuable remedy 
in the treatment of inflammation, especially peripneumonia. As an eme- 
tic, nauseant, or diaphoretic, it has long been in use in this disease ; 
having been employed by Riverius in the 17th century, and subsequently 
by Stoll, Brendel, Schroeder, and Richter, in Germany; by Pringle, 
Cullen, and Marryat, in England. But as a remedy for inflammation, 
independent of its evacuant effects, we are indebted for it to Rasori (see 
the French translation of his Memoir, in Bayle’s Biblioth. de Thérap. 
i. 198), who first used it in the years 1799 and 1800, in an epidemic 
fever which raged at Genoa. Subsequently he exhibited it much more 
extensively, and in larger doses, in pertpneumonia. This mode of treat- 
ment was tried and adopted in France, first by Laennec (Treat. on Dis. 
of the Chest, translated by Dr. Forbes); in this country by Dr. Bal- 
four (Illust. of the Power of Emet. Tart. 2d edit. 1819). Its value as 
an antiphlogistic is now almost universally admitted. Practitioners, 
however, are not quite agreed as to the best method of using it. Rasori- 
(op. cit.), Laennec (op. cit.), Recamier (Gaz. Méd. 1832, p.503), Broussais 
(Cours de Path. et de Thérap. gén. ii. 521), Bouillaud (Dict. de Med. et de 
Chir. pratiq. xiii. 395), Dr. Mackintosh (Pract. of Phys. i. 426), Drs. 
Graves and Stokes (Dudl. Hosp. Rep. v. p. 48), Dr. Davis (Lect. on Dis. of 
the Lungs and Heart, 188), and most practitioners of this country, employ 
blood-letting in peripneumonia, in conjunction with the use of emetic 
tartar. But by several continental physicians the abstraction of blood is 
considered both unnecessary and hurtful. Thus Peschier (Bayle, Bid/. 
Thér. i. 246) advises us on no account to draw blood: and ‘Trousseau 
(Dict. de Méd. 2d edit. iii. 220) observes, that blood-letting, far from 
aiding the action of emetic tartar, as Rasori, Laennec, and most practi- 
tioners, imagine, is, on the contrary, singularly injurious to the anti- 
phlogistic influence of this medicine. On these statements I would 
observe, that few practitioners in this country have ventured to trust to 
emetic tartar alone in the treatment of violent pulmonary inflammation. 
Of its efficacy when used alone, in several slight cases of pneumonia, I 
can bear testimony; but in severe cases I have invariably conjoined 
blood-letting, and I believe most British practitioners have done the 
game. Louis (Rech. de la Saignée) has published some numerical results 
of the treatment of inflammation of the lungs by blood-letting and by 
emetic tartar ; from which it appears that this substance, given in large’ 
doses, where blood-letting appeared to have no effect, had a favourable 
action, and appeared to diminish the mortality (op. cit. p. 62). But he 
particularly states that blood-letting must not be omitted (p. 32). 
Laennec’s mode of using this salt, and which, with some slight modi- 
fication, I believe to be the best, is the following :—Immediately after 
bleeding give one grain of emetic tartar, dissolved in two ounces and a 
half of some mild fluid [cold weak infusion of orange flowers], sweetened 
with half an ounce of syrup of marshmallows: this is to be repeated 
every two hours for six times, and then suspended for seven or eight 
hours, if the symptoms are not urgent, or if there be any inclination to 
sleep. Butif the disease has already made progress, or if the oppression 


” rg 


ANTIMONY-TARTRATE OF POTASH. _ AG 


is great, or the head affected, continue the medicine until amendment 
takes place; and in severe cases increase the dose to two, or two and a half 
grains. The only modification in this plan, which I would venture to 
‘propose, is, to begin with a’somewhat smaller dose (say one-third or one- 
half of a grain), and gradually increase it; for in consequence of the 
violent vomiting which one grain has sometimes produced, I have found 
patients positively refuse to continue the use of the medicine. 

From my own experience I should say, that emetic tartar is nearly as 
serviceable when it causes moderate sickness and slight purging, as when 
it occasions no evacuation: but many practitioners deny this. Laennec 
observes, that “ in general the effect of emetic tartar is never more rapid, 
or more efficient, than when it gives rise to no evacuation; sometimes, 
however, its salutary operation is accompanied. by a general perspiration. 
Although copious vomiting and purging are by no means desirable, on 
account of the debility and hurtful irritation of the intestinal canal which 
they may occasion, I have obtained remarkable cures in cases in which 
such evacuations had been very copious” (op. cit. p. 251). A few drops 
of tincture of opium may be sometimes conjoined with the antimony, to 
check its action on the alimentary canal. 

- The attempts which have been made to explain the modus medendi of 
emetic tartar in pneumonia and other inflammatory diseases, are most 
unsatisfactory. Whilst almost every writer, even Broussais, admits its 
efficacy in inflammation, scarcely two agree in the view taken of the 
mode by which the good effects of this remedy are produced ; as the fol- 
Towing statement proves. Rasori explains its operation according to the 
principles of the theory of contra-stimulus (vide p. 33), of which he may 
be regarded as the founder. He considers emetic tartar endowed with 
the power of directly diminishing the inflammatory stimulus; of destroy- 
ing the diathesis, and of being, therefore, a real contra-stimulus. Brous- 
sais, Bouillaud, and Barbier, ascribe its curative powers to its revulsive or 
derivative action on the gastro-intestinal membrane. Laennee thinks 
that it acts by increasing the activity of interstitial absorption. Fonta- 
neilles supposes that the antiphlogistic effect depends on alterations 
in the composition of the blood. Eberle (Mat. Med. 1. 66) refers it to 
the sedative effects, first, on the nervous system, and consecutively on the 
heart and arteries. Teallier thinks that, like many other therapeutic 
agents, it influences the organism by concealed curative properties. 
Dr. Macartney (4 Treatise on Inflammation, 1838) regards it as a medi~ 
cine diminishing the force of the circulation, by the nausea which it 
occasions. These examples are sufficient to show the unsatisfactory con- 
dition of our present knowledge as to the mode by which emetic tartar 
produces its curative effects. But this is no argument against the exist- 
ence of remedial powers. Shall we deny the efficacy of blood-letting 
in inflammation, of mercury in syphilis, of cinchona in intermittents, oi 
arsenic in lepra, of sulphur in scabies, of hydrocyanic acid in gastrodyma, 
and of a host of other remedies, simply because we cannot account for 
their beneficial effects? The fact is, that in the present state o our 
knowledge we cannot explain the modus medendi of a large number vot 
our best and most certain remedial means. 

- In pleurisy emetic tartar does not succeed so well as in inflammation of 
the substance of the lungs. . “ It, indeed, reduces speedily the inflamma- 
tory action,” says Laennec (op. cit. p. 259); “ but when the fever and pai 
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have ceased, the effusion does not always disappear more rapidly under the | 
use of tartar emetic than without it.” I have sometimes conjoined | 
opium (always after copious blood-letting) with advantage. In bronchitis — 
(both acute and chronic) it may be most usefully employed, in conjunc- — 
tion with the usual antiphlogistic agents (vide also Dr. Kemp, Lond. Med. — 
Gaz. xix. 300, and Mr. Ellis, op. cit. p. 369). In rheumatism (especially | 
the kind called articular), next to peripneumonia, emetic tartar has been — 
found by some practitioners (especially by Laennec, op. cit.) more effica- 
cious than in any other inflammatory affection: the usual duration of | 
the complaint, when treated by this remedy, was found by Laennec to 


be only seven or eight days (see also Bayle’s Bi6l. Thérap. i. 311, and | 
Lepelletier, De ? Emploi du Tart. Stib. p.220). In muscular rheumatism, | 
it succeeds less perfectly. Synovial effusions (whether rheumatic or 
otherwise) have, in some cases, given way rapidiy to the use of emetic 
tartar (Laennec, op. cit. p. 263, and Gimelle, Brit. & For. Med. Rev. for - 
July 1838, p.224). My own experience of the use of this medicine in rheu- 
matism is not so favourable to its employment as the above reports would — 
lead us to expect. In arachnitis, Laennec has seen all the symptoms 
disappear, under the use of emetic tartar, in 48 hours. In three instances — 
of acute hydrocephalus, all the symptoms disappeared in the same space | 
of time. In phlebitis (Laennec, op. cit.) ; in inflammation of the mamme, 
occurring after delivery (Dr. E. Kennedy, Mr. Lever, and Dr. Ashwell, - 
Lond. Med. Gaz. xx. 761); in ophthalmia, and various other inflamma- 
tory affections, emetic tartar has been successfully employed as an. 
antiphlogistic. | 

In continued fever emetic tartar is of considerable service. Mald cases 
are benefited by the use of small doses (as from one-sixteenth to one- 
fourth of a grain), as a diaphoretic. In the more severe form of this” 
disease, accompanied with much vascular excitement, emetic tartar, in 
the dose of half a grain or a grain, may be usefully administered as an 
antiphlogistic ; but its use should, in general, be preceded by blood- 
letting. In the advanced stages of typhus fever, accompanied with 
intense cerebral excitement, manifested by loss of sleep, delirium, &c. 
Dr. Graves (Lond. Med. Gaz. xx. 538) has obtained most beneficial 
results from the use of emetic tartar and opium. The same combination 
has been employed with great success in delirium tremens, as well as in. 
delirium of erysipelas, scarlatina, and measles, by Dr. Law (Lond. Med. 
Gaz. xviii. 5388 & 694). 

Emetic tartar is one of our most valuable sudorifics, being oftentimes 
available when other agents of this class are inadmissible: for example, 
in fevers and other diseases, where we are desirous of producing diapho-_ 
resis, but which are accompanied with preternatural vascular action 
about the head, the use of those sudorifics (the compound ipecacuanha 
powder, for example) which contain a narcotic substance, is objection- 
able ; whereas emetic tartar may be employed with safety, since it has 
no tendency to increase disorder of the nervous system, but to reduce 
cerebral excitement. On the other hand, when much gastric or enteritic 
irritation is present, the narcotic sudorifics are generally to be preferred to 
antimony. 

As an expectorant, in various pulmonary affections, small doses of this 
salt are frequently employed with advantage. | 

In some spasmodic complaints, the use of it has been followed, in the’ 
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few instances in which it has been tried, with good effects (vide Laennec, 


op. cit. p. 260; Jacobi, Lond. Med. Gaz. iii. 784; and Mr. Ackerley, 


Lond. Med. Gaz. xxi.56). In apoplexy it has been employed to depress 


cerebral vascular action, but its tendency to occasion vomiting renders it 


objectionable. | é; 
As a local irritant, applied to the skin, it may be employed in the form 


of aqueous solution, ointment, or plaster. It is used in the same cases 


as vesicatories, over which it has the advantage of not affecting the 


_urino-genital organs. When it is desirable to keep up long-continued irri- 
tation, blisters are in some cases preferable. In chronic diseases of the 


chest it is used with the greatest advantage. I have found it much more 
serviceable than ‘blisters, or any other kind of counter-irritant. I some- 
times order one part of the chest. to be rubbed until the eruption is pro- 
duced ; and then, after the interval of a day or two, apply it to another 
part, thus keeping up irritation by a succession of applications to dif- 
ferent parts of the chest for several months. In this way it is most ser- 
viceable in chronic catarrhs, peripneumonies, and pleurisies. Even in 


lingering phthisis I have seen the cough and pain alleviated by the 


occasional use of antimonial frictions. In hooping-cough it is also ser- 
viceable. Autenrieth recommended it as a means of diminishing the 
frequency of the paroxysms and the violence of the cough. In laryngitis 


_ it is occasionally of great service: as also in various affections of the joints, 


especially chronic inflammation of the capsular ligament, or of the syno- 
vial membrane, hydrops articuli, particularly when connected with 
inflammation, and tumors of various kinds about the joints. In fic 
douloureux (Hausbrandt, Brit. & For. Med. Rev. Jan. 1837, 230) it has 
also been employed with benefit. 

A stimulating wash, composed of one scruple of tartar emetic to an 
ounce of water, was proposed by the late Sir William Blizard, in the 
year 1787, to cleanse foul ulcers, repress fungous growths and venereal 
warts, and as an application to tinea capitis. A weak solution (as half a 
grain to the ounce of water) has been employed as a stimulant in chronic 
ophthalmia, and in spots on the cornea. 

ADMINISTRATION.—The dose of emetic tartar, in substance, is, as a 
diaphoretic and expectorant, + to 4 of a grain; as anauseant, from } to 
Z a grain ; as an emetic, from 1 to 2 grains; as an antiphlogistic, from 4 — 
a grain to 3 or 4 grains. This salt is, however, rarely employed in 
substance. Sometimes a grain of it, mixed with ten or fifteen grains of 
powdered ipecacuanha, is employed as an emetic. A mixture of one 


grain with sixteen grains of sulphate of potash may be employed, in doses 
of from two to four grains, as a substitute for antimonial powder, to pro- 


“mote diaphoresis. 


In solution, it is commonly employed, as an expectorant, diaphoretic, 
nauseant, or emetic, in the form of antimonial wine. When used as an 
antiphlogistic, an aqueous solution of greater strength may be admi- 


 nistered: it should be made with boiling distilled water in a glass vessel 


{as a Florence flask.) “REE 
For external use, emetic tartar is employed in the form of liniment,. 


ointment, or plaster. A saturated solution is a very useful liniment: it is 


prepared by pouring an ounce and a half of boiling water over a drachm 


of emetic tartar, and allowing the solution to stand till cold. In many 
eases it will be found preferable to the omtment; being the mildest, least 
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painful, and cleanest. Another mode of employing emetic tartar externally 
is by sprinkling from ten to thirty grains of the salt in fine powder over a 
Burgundy pitch plaster. 

1. Vinum Anvimonit Porass10-TARTRATIS, Ph.L.; Vinum Anti- 
monii, Ph. U..S. (metic tartar, 91). ; Sherry wine, fsxx.) Liquor Tar- 
tari Emetici (emetic tartar, 9j.; hot distilled water, fsviij.; rectified sp1- 


rit, fj.) The Edinburgh formula is essentially the same as that of | 


London. In all these formule the solution contains two grains of emetic 
tartar to one fluidounce of the liquid. It is important that Sherry, and 
not an inferior kind of wine, be employed: for the latter frequently con- 
tains matters which precipitate the sesquioxide of antimony. If the 
wine be good, and the salt pure, no precipitate is formed in the solution, 
unless it be kept for a long period, when decomposition of the salt ensues. 
The Dublin formula is objectionable on account of its want of colour. 


Antimonial wine is used, as a diaphoretic or expectorant, in doses of | 


from ten to thirty drops frequently repeated; as a nauseant, from one to 
two fluidrachms ; as an emetic, about half a fluidounce, or two fluid- 
drachms given at intervals of about ten minutes for four or five times, or 
until the desired effect is produced ; as an emetic for children, from thirty 
drops to a fluidrachm; as an antiphlogistic in peripneumonia, from two 


or three fluidrachms to an ounce; but for this purpose an extempora-_ 


neous but carefully made aqueous solution is to be preferred. 

9. Uneuentum Antimonti Porassi10-TAaRTRATIS, Ph. L. (Emetic 
tartar, in fine powder, 3j.; lard, 3iv. M.) Unguentum Tartart Emetict, 
Ph. Dub. (Half the strength of the London formula.) In the preparation 
of this ointment it is important that the emetic tartar be in the state of a 
very fine powder, in order to avoid the irritation produced by rubbing 
eritty particles on the skin. A portion of ointment about the size of a 
small nut is to be rubbed on the skin night and morning. After the use of 
it for two or three times, the painful condition of the part thereby induced 
commonly prevents further employment of friction. It 1s sometimes 
applied, spread on linen, without rubbing. By either of these methods a 
crop of painful pustules is produced: but the facility and rapidity 
with which they are developed varies considerably in different indivi- 


duals. Occasionally adventitious eruptions have appeared in other — 
parts of the body, which have been ascribed to absorption of antimony | 


into the system (Gaz. Méd. 1832, p. 842.) But I believe with Rayer 
(Treat. on Diseases of the Skin, by Dr. Willis, p. 540), that they arise 
from the inadvertent application of the ointment to these parts. This 
ointment is used as a counter-irritant in various chronic maladies: thus it 


is applied to the chest in pulmonary affections, and to the joints’ 


in chronic diseases (whether rheumatic or otherwise). It should 
only be applied to sound portions of skin, and, therefore, leech- 
bites, the scarifications from cupping, wounds, &c. are to be caréfully 
avoided: for severe inflammation and even gangrenous ulceration may be 


produced by not attending to this caution. I have before mentioned — 


(p. 411) that in a very few cases severe and even fatal constitutional dis- 


order has appeared to have resulted from the use of antimonial ointment. _ 


ANTIDOTE.— Promote vomiting by tepid bland liquids. The antidote 
is said to be tannic acid, and vegetable substances which contain it (as 
yellow bark, tea, nutgalls, &c.) Faure (Lond. Med. Gaz. xvi. 703) re- 
commends the decoction in preference to other preparations of yellow 

. 
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bark. But though cinchona decomposes emetic tartar it does not destroy 
its activity. Some years since, at the General Dispensary, I saw from 
1 to 2 grains of this salt, mixed with cither powder or decoction of yellow 
bark, given by Dr. Clutterbuck to nearly 100 patients: and in almost 
every instance nausea and vomiting occurred. The experience of Laen- 
nec (Diseases of the Chest, Forbes’s Translation, 257), as well as of 
Rayer (Dict. de Méd. et Chir. Prat. iii. 57), 1s to the same effect. Opium 
is a most valuable agent for checking excessive evacuations. Venesec- 
tion and the warm bath are also important means of relieving the gastro’ 
enteritis. 


ORDER 18. GoLp AND ITs ComMpounpDs. 


Au'rum.-—Gold. 


History.—Gold has been known from the most remote periods of anti- 
quity. It was in common use 3,300 years since (Exodus, xi. 2), and was 
probably the first metal with which mankind was acquainted. The 
alchymists termed it So/ or Rex metallorum. 

Naturat History.—It is found only in the metallic state ; commonly 
ailoyed with other metals, especially with silver, tellurium, copper, and 
iron. It occurs in veins in primitive rocks; and is also found in alluvial 
_ deposits in small lumps or particles called gold dust. It is found in seve- 
ral parts of Europe, Asia, and Africa, but principally in America, espe- 
cially the southern part. | 

PREPARATION.—The mode of extracting gold varies in different places, 
principally according to the nature of the gangue. The ore is freed as 
much as possible from foreign matters, by mechanical processes (stamp- 
ing, washing, &c.); and sometimes by roasting; and is then smelted 
with some flux, as borax, to separate the stony matters. Or it is fused 
' with lead, and afterwards submitted to cupellation: or amalgamated with 
/ mercury, and, after straining, distilled. 

The separation of gold from silver (parting) may be effected in the 

dry way by fusion, either with sulphur, by which metallic gold and sul- 
phuret of silver are procured, or with sesquisulphuret of antimony, by 
which sulphuret of silver and an alloy of gold and antimony are procured : 
the last mentioned metal may be separated by heating the alloy in the 
air, as well as by other methods. Gold may also be freed from silver in 
the wet way by the process of qguartation: that is, by treating an alloy of 
three parts of silver and one of gold with nitric acid, which dissolves the 
silver. 

PROPERTIES.—The crystalline forms of native gold are the cube, the 
regular octahedron, and their modifications. Pure gold has a rich yellow 
colour, a sp. gr. of 19°2 to 19-4, is soft, very ductile, and malleable, fuses 

-at a bright red heat (2016° F. according to Daniell) and in the liquid 
state has a brilliant greenish colour. Its equivalent is somewhat uncer- 
tain: Gmelin fixes on 66,—Thompson, 100,—Berzelius, 99°6,—Tumer, 
»199 2,—and Brande, 200: I shall adopt the last. 
CHARACTERISTICS.—Gold is readily distinguished by its colour and 
softness, by its being unacted on by nitric acid, and by its ready solubi- 
lity in nitro-hydrochloric acid. The solution is yellow, stains organic 
‘Mnatters (as the skin) purple, throws down, by the addition of protosulphate 

- 
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of iron, metallic gold in the finely divided state, by protochloride of tin, 
a dirty purple precipitate (the purple powder of Cassius), and by protoni- 


trate of mercury, a black precipitate : borax which has been touched with — 


it acquires a pink or rose colour when fused with the blowpipe. 

PuysroLocicaL Errects.—Gold, like other metals, has been frequently 
supposed to be inert while it retains its metallic condition, but in this as 
well as in some other instances the accuracy of the assumption has been 
denied. Both Chrestien (Sur un Nouv. Reméde dans le Traitm. des Mal. 
Vén. Paris, 1811) and Niel (Rech. et Observ. sur les Effets des Prép. d'Or, 
Paris, 1821), as well as other writers, assert that finely divided metallic 
gold (pulvis aur) produces the same constitutional effects as those caused 
by the various preparations of this metal, but in a milder degree, while it 
excites little or no local irritation. Itis said to promote the secretions 
of the skin, kidneys, and salivary glands. 


Usrs.—It has been employed as an antivenereal and antiscrofulous — 
remedy by Chrestien, Niel, and others, with considerable success. Itis — 
said to be preferable to the other preparations of this metal in delicate | 
and nervous subjects, females, and infants. Gold leaf (aurum foliatum seu © 
lamellatum) is used by dentists for filling decayed teeth, and formerly by — 


apothecaries for covering pills (ad inaurandas seu obducendas pilulas.) 


ADMINISTRATION.—It has been administered internally in doses of — 
from a quarter of a grain to a grain three or four times a day. Chrestien — 
used it by way of friction on the tongue and gums. Niel employed it | 
endermically (that is, applied it to the skin deprived of the epidermis) in the — 


form of ointment composed of one grain of gold and thirty grains of lard. 


Putris Aurt (Fr. Cod.) is prepared by rubbing leaf gold (awrum in 
laminas exilissimas complanatum) with sulphate of potash, sifting and — 
washing with boiling water to remove the sulphate: or by adding proto- 
sulphate of iron to chloride of gold, and washing the precipitate, first with | 


water, then with dilute nitric acid. 


Au'rvi Terchlo'ridum.—Terchlo'ride of Gold. 


Preparation.—In the French Codex this is ordered to be prepared by — 
dissolving, with the aid of heat, one part of gold in three parts of nitro-— 
hydrochloric acid. The solution is to be evaporated until vapours of | 


chlorine begin to be disengaged, and then allowed to crystallize. 


Proverties AND Composition.—Chloride of gold is in the form of © 
small crystalline needles, of an orange-red colour, inodorous, and hav- — 
ing a strong, styptic, disagreeable taste. It is deliquescent, on which 
account it should be preserved in a well-stoppered bottle : it is soluble in — 
water, alcohol, and ether. When heated it evolves chlorine, and is con- | 
verted, first into protochloride, and then into metallic gold, which is left : 
in the spongy state. It reddens litmus, stains the cuticle purple, is_ 
veduced by many metals (as iron, copper, tin, zinc, &c.), by several of © 


the non-metallic elementary substances (as phosphorus), by some metallic 
salts (as protosulphate of iron), and by many organic bodies (as charcoal, 
sugar, gum, gallic acid, extractive, &c.), all of which, therefore, are 
incompatible with it. Nitrate of silver occasions a precipitate of chloride 
of silver and oxide of gold: hydrochloric acid removes the latter.—(For 


other characteristics, vide p. 422). Terchloride of gold consists of 1 eq. 


gold = 200 + 3 eqs. chlorine, 108. The before-mentioned crystals also_ 
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contain hydrochloric acid: hence they are regarded by some as consti- 


tuting a double chloride of hydrogen and gold. 

PuysioLocicaL Errects. (a.) On animals.—Orfila (Toxicol. Gén.) 
examined the effects of the chloride of gold on animals, and infers from 
his experiments, that when introduced into the stomach it acts as a cor- 
rosive, but with less energy than the bichloride of mercury, and destroys 
animals by the inflammation of the coats of the alimentary canal which 
it sets up. | 

(0.) On man.—-On man its effects are analogous to those of bichloride 
of mercury. In small doses it acts, according to Dr. Chrestien, more 
energetically as a stimulant, though less powerfully as a sialogogue, than 
corrosive sublimate. It promotes the secretions of the skin, the salivary 
glands, and the kidneys. Taken to the extent of one-tenth of a grain 
daily, it has occasioned violent fever. “This excitation,” says Chrestien, 
“ T regard as indispensably necessary for the cure of the diseases against 
which I administer gold: restrained within proper limits, it is never 
accompanied with any remarkable or even sensible lesion of the func- 
tions. ‘The mouth is good, the tongue moist, the appetite continues, the 


_ bowels are not disordered, and there is ordinarily only augmentation of 
“urine and transpiration: but if carried too far, we incur the risk of pro- 


ducing general erethism, inflammation of this or that organ, according to 
the predisposition of the patient, which will not only check the treat- 


ment, but may even induce a new disease, often more troublesome than 


the original one. The suspension or modification of the remedy should 


be governed by the unusual and sustained heat of skin.”  Cullerier, the 
nephew (Magendie, Formulaire, 8"° ed. p. 365), has seen one-fifteenth 


of a grain excite, at the second dose, gastric irritation, dryness of the 
_tongue, redness of the throat, colic, and diarrhoea. When it promotes 
_ the secretion of saliva it does not, as mercury, affect the teeth and gums 
(Grotzner, Rust’s Magaz. B. 21, quoted by Wibmer). Magendie (op. 


cit.) has seen violent gastritis, accompanied by nervous symptoms (cramps 
and pains in the limbs, agitation, and loss of sleep), and afterwards great 
heat of skin, obstinate sleeplessness, and fatiguing erections. In large 
doses it would probably occasion symptoms analogous to those produced 
by the use of poisonous doses of bichloride of mercury. 

Usrs.—It has been employed, with variable success, as a substitute 


for mercury in the treatment of the secondary symptoms of syphilis. A 


more extended experience of it is, however, necessary to enable us to 
speak of its remedial powers with confidence. In the hands of Chrestien 


(op. cit.), Niel (op. cit.), Cullerier (Dict. des Sciences Med. xxxvii. art. 


Or), Legrand (De l’Or, de son emploi dans le Traitement de la Syphilis, 
Paris, 1832), and others, it has proved most successful. 

It has also been used in scrofulous affections, bronchocele, chronic 
skin diseases, scirrhous tumors, &c. Duportal (Ann. de Chimie, \xxviii. 
55) cured a case of obstinate ulceration of the face, regarded by him as 
cancerous, and which had resisted all the ordinary methods of cure. 

Legrand (Lond. Med. Gaz. xx. 414) has used chloride of gold, acidified 


with nitric acid, as a caustic, in syphilitic, scrofulous, and scorbutic 


ulcers, cancerous growths, and ulcerations of the neck of the uterus. 


ADMINISTRATION.—Internally it has been given in doses of one- 
twentieth of a grain, made into pills with starch. But as organic matters 
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decompose it, it is better to use it in solution in distilled water, or apply it 
by friction to the mouth, in quantities of one-sixteenth to one-sixth of a 
grain. 

AntIpoTr.—The same as for poisoning by bichloride of mercury. 


So'dii Au'ro-Terchlo'ridum.—Au'ro-Terchlo'ride of So'dium. 


In the French Codex this is ordered to be prepared by dissolving 85 
parts by weight of terchloride of gold, and 16 parts of chloride of sodium, 
in a small quantity of distilled water: the solution is to be evaporated by 
a gentle heat until a pellicle forms, and then put aside to crystallize. 

The auro-terchloride of sodium crystallizes in orange-coloured quadran- 
gular, elongated prisms, which are permanent in the air; but when they 
contain any uncombined terchloride of gold, they are slightly deliques- 
cent. They are soluble in water. When heated, chlorine 1s evolved, and a 


mixture of gold and chloride of sodium is left behind. They consist of — 


1 eq. terchloride of gold = 308; 1 eq. of chloride of sodium = 60, and 
4 eqs. of water = 36. 


Its effects and uses are analogous to the terchloride of gold, over which | 
it has the advantages of being more constant and less costly; in conse-_ 


quence of which it is the most used of the auric preparations. It is 
exhibited internally in doses of one-twentieth to one-tenth of a grain, 
made into pills with starch or lycopodium. Mixed with twice its weight 
of orris powder or lycopodium, it may be used in frictions on the tongue 
and gum. An ointment (composed of one grain to thirty-six grains of 
lard) may be applied, endermically, to the skin, deprived of its epidermis 
by a blister. * 


Au'ri Terox' ydum.—Terox'ide of Gold. 


This substance, sometimes called peroxide of gold or auric acid, is 


ordered, in the French Codex, to be prepared by boiling 4 parts calcined 


magnesia with 1 part terchloride of gold and 40 parts of water. ‘Then 
wash, first with water, to remove the chloride of magnesium, afterwards 
with dilute nitric acid, to dissolve the excess of magnesia. 


Teroxide of gold is brown: in the state of hydrate reddish yellow. — It 


1s reduced by heat and solar light. It is insoluble in water, but is soluble 
in hydrochloric acid (forming terchloride of gold), and in alkalies (form- 
ing aurates). It consists of 3 eqs. oxygen, 24 + 1 eq. gold = 200. 


It is used internally, in venereal and scrofulous diseases, in doses of | 


from one-tenth of a grain to a grain, made into the form of pills with 
extract of mezereon. 
Aurare ov Ammonia. Ammoniuret of teroxide of gold: fulmnat- 
ing gold.—This is prepared by adding ammonia to a solution of chloride 
of gold. It is a yellowish brown powder, which explodes when heated 
to 400°. It has been employed in the same cases as the preceding com- 
pounds, as well.as in fevers, nervous affections, &c. In some cases it has 
produced very. serious and even fatal results (Plenck, Towicologia, ed. 
Qn" 930), | 
Purpura Mineraris Cassiz. Purple of Cassius: Aurum Stanno 
paratum, Fr. Cod.—The nature of this compound is so imperfectly 
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_ known, that it is impossible at present to assign to it its proper chemical 
name. Its active principle 1s probably oxide of gold. There are several 
methods of preparing it: the simplest is to add a solution of protochlo- 
ride of tin to a solution of chloride of gold, until a precipitate is no 
longer produced. Filter and dry the precipitate. 

The purple of Cassius is soluble in ammonia, and does not form an 
amalgam with mercury: hence it does not appear to contain any metallic 
gold. Its composition varies according to the mode of procuring it. Gold, 
oxygen, and tin, are its essential constituents. 

a a preparation is used in the same cases as the other preparations 
of gold. 7 


Av'ri Io'didum.—Io'dide of Gold. 


This is ordered to be prepared, in the French Codex, by adding a solu- 
tion of iodide of potassium to a solution of chloride of gold. Double 
decomposition takes place, and iodide of gold falls down. This is to be 
collected on a filter, and washed with alcohol, to remove the excess of 
iodine which precipitates with it. . 

Iodide of gold is of a greenish yellow colour, insoluble in cold water, 
but slightly soluble in boiling water. Heated in a crucible it evolves 
iodine vapour, and is converted into metallic gold. It 1s probably com- 
posed of 1 eq. iodine = 126, and 1 eq. gold = 200. 

It has been employed internally, in venereal affections, in doses of from 
one-fifteenth to one-tenth of a grain. Externally it has been applied in 
the form of ointment to venereal ulcers (Pierquin, Journ. de Progrés.) 


Au'ri Tercyan'idum.—Tercy'anide of Gold. 


The directions for preparing this salt, in the French Codex, are some- 
what diffuse. The process consists essentially in very carefully adding 
a solution of pure cyanide of potassium to a solution of chloride of gold, 
until a precipitate (cyanide of gold) ceases to be formed. ‘The chloride 
of gold, prior to solution, should be deprived of all excess of acid by 
heating it in a salt-water bath. | 7 

Cyanide of gold is a yellow powder, which is insoluble in .water. It 
consists, probably, of 3 eqs. cyanogen = 78, and 1 eq. gold 200. It has 
been used in venereal and scrofulous affections, both externally and 
internally. The dose is from one-fifteenth to one-tenth of a grain, made 
into a pill, with some inert powder. 


ORDER 19. SILVER AND ITS COMPOUNDS. 
Argen tum.—Sil'ver. 


History.—Silver, like gold, has been known from the most remote 
periods of antiquity, being mentioned in the earliest books of the Old 
Testament (Genesis, xliv. 2; Job, xxii. 25). It was termed by the alchy- 
mists and astrologers, Diana or Luna. 

Narorat Huisrory.—-It is found in the mineral kingdom in various 
“states; sometimes nearly pure; or alloyed with other metals (especially | 
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gold, antimony, tellurium, arsenicum, and copper); or combined with 
sulphur, selenium, iodine, or chlorine ; or united to oxygen and carbonic 
acid. Of these, native silver and the sulphuret are by far the most abun- 
dant. 

PREPARATION.—The processes followed for the extraction of silver 
vary in different places, according to the nature of the* ore: they are 
principally amalgation and cupellation. At Freyberg the ore is mixed — 
with common salt, and roasted, by which the sulphuret of silver is con- 
verted into the chloride of this metal: water and iron are then added, to 
remove the chlorine, and the disengaged silver is finally dissolved in 
mercury (amalgamation), and the solution submitted to distillation, by — 
which the mercury is volatilized, and the silver left behind (J. H. 
Vivian, in Taylor’s Records of Mining, p.21). The process of amalga- 
mation followed in America is somewhat different (Boussingault, Ann. de 
Chim. li. 337; also Ward, Mexico in 1827, vol. 11. 437). 

Silver is obtained from argentiferous galena, as follows:—The ore is 
first roasted to expel the sulphur, and afterwards smelted with charcoal. 
The argentiferous lead is then submitted to cupellation, by which the lead 
becoming oxidized, is partly volatilized, and partly sinks into the cupel 
(cineritium), leaving the silver. (On the smelting processes of Hungary, 
Saxony, &c., consult Taylor’s Records of Mining, p. 51). 

Pure silver is obtained by immersing a copper rod in a solution of the 
nitrate. The precipitate is to be digested in caustic ammonia, to remove 
all traces of copper, and afterwards washed with water. 

PRoPERTIES.—In the native state, silver occurs crystallized in the cube 
and regular octahedron. When pure this metal is white, with a slight 
shade of yellow; inodorous and tasteless. It is moderately hard and 
elastic; very ductile and malleable: a single grain may be drawn out 
into 400 feet of wire, and leaf silver (argentum in laminas extensum; 
argentum foliatum) may be procured, whose thickness is only z5¢5y9 of an 
inch. Its sp. gr. is 10°474. It melts at a bright red heat (1873° F_ 
according to Daniell). When exposed to the air it does not oxidate, but 
readily tarnishes by sulphureous vapours. Its equivalent is 108. 

CHARACTERISTICS.—It is soluble in nitric acid: the solution thus 
obtained throws down a white precipitate—[see the properties of this 
chloride, p. 105]—with hydrochloric acid or the chlorides; white also 
with the alkaline carbonates, oxalates, and ferrocyanides; yellow with 
the phosphates and arsenites ; red with the arseniates; olive-brown with — 
the alkalies or lime water; metallic silver with phosphorus or copper; 
black with hydrosulphuric acid. 

Puriry.—The silver of the shops usually contains traces of gold and | 
copper. 

PuysioLocicaL Errects.—Silver in the metallic state is totally inert. 

Usrs.—In pharmacy it is used for the preparation of the nitrate which 
is employed as a medicine and as a test. | 

Silver leaf is used for filling the hollows of decayed teeth, and was 
formerly employed to cover pills. An amalgam of silver is also used by 
some dentists for stopping teeth. It is objectionable on account of its 
blackening them. 
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Argen'ti Ni'tras.—Ni'trate of Sil'ver. 


History.—Geber (Invent. of Verity, ch. xxi.) describes the method of 
preparing crystallized nitrate of silver. When this salt is fused, it is 
termed the infernal stone (lapis infernalis) or lunar caustic (causticum 

_lunare). 

PREPARATION.—In the London Pharmacopeeia it is directed to be pre- 
pared by dissolving one ounce and a half of silver in a mixture of one 
fluidounce of nitric acid and two fluidounces of distilled water. The 

solution is afterwards to be evaporated to dryness, and the dried nitrate 
fused and poured into proper moulds. 

The fusion may be more readily and safely effected in a Berlin porcelain 
capsule over a spirit or gas lamp, by means of Griffin’s lamp furnace, than 

-in a crucible over a slow fire, as directed in the Pharmacopeeia. 

The theory of the process is readily comprehended. Three equivalents 
or 824 parts of silver abstract three equivalents or 24 parts of oxygen 
from one equivalent or 54 parts of nitric acid, thereby disengaging one 
equivalent or 30 parts of binoxide of nitrogen, and forming three equiva- 
lents or 348 parts of oxide of silver, which unite with three equivalents or 
162 parts of nitric acid to form three equivalents or 510 parts of nitrate 
of silver. 


REAGENTS. RESULTS. 


te . leq.Binox.Nitrog. 30-———_____-__________.__leq.Binox.Nitrog. 30 
leq. Nitric Acid 54 ; 
mm ‘ 3 eq. Oxygen .... 24 ————_______3eq.Ox.Silver 348 
B eq. Silver... -- 2222-2 -e ee ee ee eee 324 
me COPNILFIC ACIG 6.8 cnc seas en cena OZ 8eq. NitrateSilver 510 


PRoPERTIES.—Nitrate of silver forms transparent, colourless crystals, — 
_whose primary form is the right rhombic prism. Its taste is strongly 
metallic and bitter. When heated it fuses: if the temperature be in- | 
creased, decomposition ensues ; nitric acid and oxygen are evolved, leay- 
ing metallic silver. It is soluble in both water and spirit. It does not 
_ deliquesce: when exposed to the atmosphere and solar light it blackens, 
probably from the action of organic matter, hydrosulphuric acid, or water 
contained in the atmosphere. Mr. Scanlan (Atheneum, Aug. 25, 1838) 
finds that nitrate of silver in a clean dry glass tube, hermetically sealed, 
undergoes no change of colour by exposure to solar light: the contact of 
_ organic matter readily occasions it to become black. 

_ CHARACTERISTICS.—It is known to be a nitrate by its deflagration 
' when heated on charcoal, and the evolution of nitrous fumes. Its charac- 
_ ters as a silver salt have been already described (p. 426.) 
Composition.—Nitrate of silver is thus composed :— 


Eq. Eq.Wt. Per Cent. Proust. 
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Nitrate of Silver. . 1. . 170 . . 99°99 . . 100°0 


- Purrry.—Nitrate of silver should be white, and completely soluble in 
distilled water. By the action of organic matters it blackens from 
a partial reduction. The presence of copper may be detected in its 
solution by the blue colour produced with causticammonia. The watery 
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solution from which the silver has been thrown down by hydrochloric 
acid should be unchanged by the addition of hydrosulphuric acid, shew- 
ing the absence of lead and copper; and be completely volatilized by 
heat: if any saline residuum be obtained, the nitrate was adulterated. 
The white precipitate produced with either hydrochloric acid or chlo- 
ride of sodium should be readily dissolved by caustic ammonia : if chlo- 
ride of lead be present the effect will be otherwise. 

PuysiotocicaL Errects. (a.) On animals.— Orfila (Toxicol. Gen.) 
found that it acted on animals as a powerfully corrosive poison. When 
dogs were made to swallow it, gastro-enteritis was induced. No symp- 
toms indicating its absorption were observed. Dissolved in water, and 
thrown into the jugular vein, it produced difficult respiration, convulsive 
movements, and speedy death. 

(b.) On man.—The local action of nitrate of silver is that of a caustic 
or corrosive. This might be expected, from observing its action on albu- 
men and fibrin—substances which form the principal part of the animal 
textures. Ifa solution of nitrate of silver be added to an albuminous 
liquid, a white curdy precipitate is formed, composed of nitrate of silver 
and albumen, insoluble in caustic ammonia; and after some time 
becoming coloured and ultimately blackish, from the partial or com- 
plete reduction of the silver: a soluble compound of albumen and nitrate 
of silver is formed simultaneously with the insoluble one. The action 
of nitrate of silver on fibrin is analogous to that on albumen: that is, 
a white compound of nitrate of silver and fibrin is at first formed, but 
eradually the metal is reduced. These facts assist us in comprehending 
the nature of the changes produced by the application of nitrate of silver 
to the different tissues. 

Applied to the skin it produces first a white mark (owing to its union 
with the coagulated albumen of the cuticle): gradually this becomes 
bluish grey, purple, and ultimately black, owing to the partial reduction 
of the silver. If the integument be moistened, and the nitrate applied 
three or four times, it causes at the end of some hours vesication, which 
is attended with less pain than that produced by cantharides. In some 
cases it excites acute pain. In one instance in which I applied it freely 
tothe scalp for a cutaneous affection, fever with delirium was produced, 
which endangered the life of the patient (a girl of six years.) This is 
deserving of notice, because in Mr. Higginbottom’s work (Essay on the 
Use of the Nitrate of Silver, 2d ed. p. 198) we are told that nitrate of 
silver applied as a vesicant “ causes scarcely any constitutional nrita- 
tion, even in children.” In a few days the black and destroyed cuticle 
cracks and falls off, without any destruction of the subjacent cutis vera. 

Applied to the hair or nails the nitrate stains them black, as in the 
case of the cuticle; and, in consequence, it is one of the substances em- 
ployed as a hair-dye. When recently applied, the black tint of the hair, 
and even of the cuticle, may be removed by washing with a solution of. 
chloride of sodium, and then with ammonia-water, to dissolve the chloride 
of silver which is produced (Journ. de Chim. Méd. vii. 542.) To detect 
silver in stained hair, the latter is to be treated with chlorine, by which 
chloride of silver is produced, which is soluble in ammonia, and precipi- 
table ois solution by nitric acid (Devergie, Méd. Leg. 11.933.) Part 
of the black colour of the hair stained by the nitrate probably depends on 
the formation of sulphuret of silver. 
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_ When nitrate of silver is applied to an ulcer it produces awhite film 
' (owing to its union with the albumen, and perhaps also with the chloride, 
of the secretion.) This film in a few hours assumes a dark colour, and 
ultimately forms a black eschar. This hardens, and in few days becomes 
corrugated, separates at the edges, and at length peels off altogether, leav- 
ing the surface of the sore beneath in a healed state (Higginbottom, op. 
cit. p.10.) The intensity of the pain varies much in different cases ; but 
it is, on the whole, very much less than might be imagined by those who 
_have not tried this remedy. 
When applied to mucous membranes, a similar white compound of the 
nitrate with the animal matter of the secreted mucus is formed, and this 
defends the living tissue from the action of the caustic, so that the effects 
‘are not so violent as might be expected. ‘Thus the solid nitrate may be 
applied to the mucous surface of the vagina, and even to the os uteri, In 
cases of leucorrheea and gonorrhea, oftentimes without exciting any pain - 
or inflammation : in some instances, however, it produces smarting pain, 
which lasts for several hours, but no serious effects have resulted from its 
use, even when, by accident, two drachms of nitrate have been left to 
dissolve in the vagina. (Dr. Hannay, Lond. Med. Gaz. xx. 185 ; also Mr. 
Bell, ibtd. 473 ; and Dr. Jewel, Prat. Observ. on Leucorrhea.) 
__ Its chemical effects on the other mucous membranes are analogous to 
those just mentioned ; but the pain which it produces varies with dif- 
ferent membranes, and in the same membrane under different states. Its 
application to the conjunctiva is attended with acute pain, (especially 
when inflammation is going on) though in general it soon subsides. On 
all these surfaces it acts as an astringent. 

The safety with which, in most cases, large doses of the nitrate are 
administered internally, must depend on the presence of the mucus 
which lines the internal coat of the stomach ; the animal matter of which 
combining with the nitrate prevents its action on the living tissue. It is 
deserving of especial notice that larger doses may be exhibited without 

inconveniencing the stomach, in the form of pill, than in that of solution. 
‘Dr. Powell (Med. Trans. of the College of Phys. iv. 85) in some cases 
was enabled to give 15 grains at a dose in the form of pills, while he 
rarely found stomachs that could bear more than five grains in solution. 
Fouquier (Dict. Mat. Méd. i. 403) has also remarked the greater activity 
of the solution. If cautiously exhibited, beginning with small doses and 
‘gradually increasing them, it may be exhibited for a considerable period 
without producing any obvious changes in the corporeal functions, though 
it may be exercising a beneficial influence over the constitution, evinced 
by its amelioration of certain diseases, as epilepsy. In some cases it has 
éaused an eruption (Sementini, Quart. Journ. of Science, xii. 189; Copland, 
Dict. Pract. Med. i. 68.) If the dose be too large it causes gastrodynia, 
Sometimes nausea and vomiting, and occasionally purging. Taken in an 
excessive dose it acts as a corrosive poison; but cases of this kind are 
very rarely met with. Boerhaave mentions an instance in which it 
caused excruciating pain, gangrene, and sphacelus of the first passage. 

All the above-mentioned symptoms are referrible to its local action, 
and from them we have no evidence of its absorption, or of the nature of 
its influence over the general system. But the discoloration of the skin, 
presently to be noticed, fully proves that absorption does take place when 
the medicine is exhibited in small but long-continued doses. It exer- 
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cises a specific influence over the nervous system ; at least I infer this, 
partly from the effects observed by Orfila when it was injected into the 
veins of animals, and partly from its occasionally curative powers in 
affections of his system, as epilepsy and chorea. 

The blueness, or slate colour, or bronze hue of the skin just alluded to, 
has been produced in several patients who have continued the use of the 
nitrate during some months or years (Medico-Chirurg. Trans. vii. and ix.) 
In some of the cases the patients have been cured of the epilepsy for 
which they took the medicine ; in others the remedy has failed (Rayer, 
Treatise on Skin Diseases, by Willis, 961). In one instance which fell 
under my notice, the patient, a highly respectable gentleman, residing in 
London, was obliged to give up business in consequence of the discolora- 
tion ; for when he went into the street, the boys gathered around him, 
crying out “ there goes the blue man.” In this instance no perceptible 
diminution of the colour had occurred for several years, but in some cases 
it fades in intensity. The corion is the essential seat of it. Dr. Baddeley 
(Med.-Chir. Trans. 1x. 238) found that blisters rose white,—a proof that in 
his patient the colouring matter was below the epidermis. But in some 
instances the cuticle and corpus mucosum of the face and hands participate 
in the tint. In one instance the mucous membrane of the stomach and 
intestines was similarly tinted. A case is mentioned by Wedemeyer 
(Lond. Med. Gaz. iii. 650) of an epileptic who was cured by nitrate of 
silver, but eventually died of diseased liver and dropsy: all the internal 
viscera were more or less blue, and Mr. Brande obtained metallic silver 
from the plexus choroides and pancreas. ‘The discoloration of the skin 
is usually regarded as permanent and incurable; but I have been 
informed that in one instance washes of dilute nitric acid diminished it. 
If this observation be correct, I would suggest the exhibition of nitric 
acid internally, as well asits external use. Dr. A. T. Thomson (lem. of 
Mat. Med. i. 715) suggests that if nitric acid were conjoined with nitrate 
of silver, the discoloration might be prevented ; and the suggestion cer- 
tainly deserves attention. But I would observe, that if the acid should 
prove efficacious, his hypothesis, that the colour depends on blackened 
chloride of silver, will be disproved; for nitric acid can neither prevent 
the action of the compounds of chlorine on the salts of silver, nor can it 
dissolve the white chloride or the black subchloride. 

Usrs.—Nitrate of silver has been employed internally in a very few 
cases only ; and of these the principal and most important are epilepsy, 
chorea, and angina pectoris. Its lability to discolour the skin is a great 
drawback to its use; indeed, I conceive that a medical man is not 
justified in risking the production of this effect without previously inform- 
ing his patient of the possible result. 

In epilepsy it has occasionally, perhaps more frequently than any other 
remedy, proved suceessful. Dr. Sims (Mem. of the Med. Soc. of Lond. 
iv. 379), Drs. Baillie, R. Harrison, Roget, and J. Johnson (Treat. on 
Nerv. Dis. by J. Cooke, M.D. ii. Pt. 2, 147), have all borne testimony to 
its beneficial effects. Its methodus medendi is inexplicable. This, indeed, 
is to be expected, when it is considered that the pathology and causes of 
epilepsy are so little known, and that, as Dr. Sims has justly observed, 
every thing concerning this disease is involved in the greatest doubt and 
obscurity, if we except the descriptions of a single fit, and that it returns 
at uncertain intervals. In this state of ignorance, and with the already- 
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mentioned facts before us, as to the curative powers of this salt, the 
observation of Georget (Physiol. du Systeme Nerv. ii. 401), that he has 
great difficulty in conceiving how the blindest empiricism should have 
led any one to attempt the cure of a diseased brain by cauterizing the 
stomach, is, I conceive, most absurd, and unwarranted. The cases 
which have been relieved by it are probably those termed by Dr. M. Hall 
(Lect. on the Nerv. System, p. 143) eccentric. In the few instances in 
which I have seen this remedy tried, it has proved unsuccessful ; but 
it was not continued long, on account of the apprehended discoloration 
of the skin. 

Tn chorea it has been successfully employed by Dr. Powell (Med. 
Trans. of the College of Phys. iv. 85), Dr. Uwins (Ed. Med. and Surg. 
Journ. viii. 407), Dr. Crampton (Trans. of the King and Queen’s College 
of Phys. iv. 114), Lombard (Rust’s Magaz. x1.), and others. In angina 
pectoris it has been administered in the intervals of the paroxysms with 
occasional success by Dr. Cappe (Duncan’s Annals of Med. iii.), and by 
Dr. Copland (op. cit.) In chronic affections of the stomach (especially 
morbid sensibility of the gastric and intestinal nerves) it has been 
favourably spoken of by Autenreith (Dierbach’s Neust. Entdeck. in d. Mat. 
Med. 1837, 1. 528), Dr. James Johnson (On Indigestion, 2° ed. p- 87), 
and Rueff (Diebach, op. cit. ; also Americ. Journ. of Med. Scien. May 
1837, p. 225). It has been employed to allay chronic vomiting connected 
with disordered innervation, as well as with disease of the stomach 
(scirrhus and cancer), and to relieve gastrodynia. The foregoing are the 
most important of the diseases against which nitrate of silver has been 
administered internally. 

As an external agent its uses are far more valuable, while they 
are free from the danger of staining the skin. It is employed some- 
times as a caustic, and as such it has some advantages over potassa fusa 
and the liquid corrosives. Thus, it does not liquify by its application, 
and hence its action is confined to the parts with which it is placed in 
contact. It is used to remove and repress spongy granulations in wounds 
and ulcers, and to destroy warts, whether venereal or otherwise. It is 
applied to chancres on their first appearance, with the view of decom- 
posing the syphilitic poison, and thereby of stopping its absorption, and 
preventing bubo or secondary symptoms. This practice has the sanction 
of Mr. Hunter. I have several times seen it fail, perhaps because it was 
not adopted sufficiently early. The nitrate should be scraped to a point, 
and applied to every part of the ulcer. This mode of treating chancres 
has been recently brought forward by Ratier (Arch. Gén. de Méd. xv. 47, 
and xvi. 62) as if it were new, and as forming part of Bretonneau’s ectrotic 
(ectrotica, éxrirpwoxw, I abort,) method of treating diseases ! 

The application of nitrate of silver to punctured wounds is often 
attended with most beneficial effects, as Mr. Higginbottom (op. cit.) has 
fully proved. It prevents or subdues inflammatory action in a very 
Surprising manner. It is equally adapted for poisoned as for simple 
wounds. 'T’o promote the healing of ulcers it is a most valuable remedy. 
In large indolent ulcers, particularly those of a fistulous or callous kind, 
it acts as a most efficient stimulant. To small ulcers it may be applied 
so as to cause an eschar, and when at length this peels off, the sore is 
found to be healed. Mr. Higginbottom (op. cit. p. 11,) asserts that “in 
every instance in which the eschar remains adherent from the first 
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application, the wound or ulcer over which it is formed invariably heals.” 
Dry lint will, in general, be found the best dressing for sores touched 
with the nitrate. 

Nitrate of silver was proposed by Mr. Higginbottom as a topical 
remedy for external inflammation. It may be applied with great advan- 
tage to subdue the inflammatory action of erythema, of paronychia or 
whitlow, and of inflamed absorbents. In some cases it is merely neces- 
sary to blacken the cuticle ; in others, Mr. Higginbottom recommends it 
to be used so as to induce vesication. In what way it subdues inflam- 
mation—in other words, its methodus medendi—is completely unknown. 

Bretonneau and Serres (Arch. Gén. de Méd. viii. 220 and 427) recom- 
mend the cauterization of variolous pustules by nitvate of silver, in order 
to cut short their progress. It is principally useful as a means of pre- 
venting pitting, and should be employed on the first or second day of the 
eruption. The solid caustic is to be applied to each pustule after the 
apices have been removed. This ectrotic method has also been employed 
in the treatment of shingles (herpes zoster): in one case the disease was 
cured in a few hours (Arch. Gén. de Méd. xviii. 489). Some good rules 
for its application have been laid down by. Rayer (Treatise on Skin 
Diseases, by Willis, p. 260). 

In some diseases of the eye nitrate of silver is a most valuable remedial 
agent. Itis used in the solid state, in solution, and in ointment: the 
solution may be used as a wash or injection, or applied by a camel’s hair 


pencil. In deep ulcers of the cornea, the solid nitrate should be applied,— 


in superficial ones, a solution (of from 4 to 10 grains of the salt to an 
ounce of distilled water) may be employed (Mackenzie, On the Diseases 


of the Eye, 2d ed. 578). There is one drawback to the use of this sub-_ 


stance in ulcers of the cornea, as well as other affections of the eye; viz. 


the danger of producing dark specks in the cornea, or of staining the | 
conjunctiva (Jacob, Dudl. Hosp. Rep. v.365). In both acute and chronie — 
ophthalmia, Mr. Guthrie (Lond. Med. and Phys. Journ. |x. 193, lx 
employs this salt in the form of ointment (Arg. Nitr. gr. y. ad. gi. ge 
Liq. Plumbi Subacet. gtt. xv. ; Ung. Cetacei, 3j.) Of this he directs a | 


portion (varying in size from a large pin’s head to that of a garden pea) 


to be introduced between the lids by the finger or a camel’s hair pencil. — 
It causes more or less pain, which sometimes lasts only half an hour, at 


others till next day. Warm anodyne fomentations are to be used ; and 
the application of the ointment repeated every third day. In acute cases, 
two or three applications will arrest the disease. With this treatment, 
blood-letting, and the use of calomel and opium, are preceded or con- 


joined. (For some judicious remarks on this practice, consult the article: 


Ophthalmia, by Dr. Jacob, in the Cyclop. of Pract. Med. ii. 201). 
While many surgeons hesitate to use nitrate of silver in the first stage of | 
acute purulent ophthalmia, all are agreed as to its value in the second — 
stage of the disease, as well as in chronic ophthalmia. Besides the dis- 
eases of the eye already mentioned, there are many others in which the — 


oculist finds this salt of the greatest service, as a caustic, astringent, or 
stimulant. (Vide Dr. Mackenzie’s Treat. on Diseases of the Eye; and 
Mr. Ryall’s paper, in the Trans. of the King and Queen's College of 
Phys..v. 1). 

In inflammatory affections and ulcerations of the mucous membrane of 


the mouth and fauces, nitrate of silver is semetimes a most valuable — 


ey 
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application (Hunt, Lond. Med. Gaz. xiii. 129). When the fibrinous 
exudation of croup commences on the surface of the tonsils and arches of 
the palate, its further progress may be stopped, according to Mr. 
Mackenzie (Hdin. Med. and Surg. Journ. xxiii. 294), by the application 
of a solution composed of a scruple of nitrate of silver and an ounce of 
distilled water. ‘The solid nitrate has been introduced through an aper- 
ture in the trachea, and applied to ulcers on the inner surface of the 
larynx, in a case of phthisis laryngea, with apparent benefit, (Liston, 
| Elements of Surgery, part ii. p. 256). 
In some forms of leucorrhea the application of nitrate of silver, either 
in the solid state or in solution, is attended with beneficial effects. This 
“practice was first recommended by Dr. Jewel (Pract. Odbserv. on 
Leucorrhea, 1830). It is, I believe, most successful in cases dependent 
on local irritation or subacute inflammation, and not arising from consti- 
_ tutional debility. The solution may be applied by a piece of lint or 
_ Sponge, or may be injected by means of a syringe with a curved pipe. 
Its strength must vary according to circumstances. Dr. Jewel generally 
_ employs three grains of the nitrate to an ounce of water; but in the Lock 
Hospital, solutions are sometimes used containing half a drachm or even 
_ two scruples to the ounce. In some cases the solid nitrate has been 
_ applied to the cervix uteri and, vagina by means of a silver tube. In 
gonorrhea of the female a solution of nitrate of silver, or even this caustic 
in the solid state, has been used with the best effects. It was first 
employed by Dr. Jewel, but subsequently, and on a much more extended 
scale, by Dr. Hannay (Lond. Med. Gaz. xx. 185), and without any 
injurious consequences. In many cases the discharge ceased, never to 
return, in twenty-four hours. The fear of ill effects has prevented the 
general adoption of this practice. In gonorrhea of the male, the intro- 
duction of a bougie, smeared with an oimtment of nitrate of silver, is, occa- 
sionally, a most effectual cure: but the practice is dangerous. In one 
_ case I saw acute and nearly fatal urethritis brought on by its employ- 
ment. The individual was a dresser at one of the London hospitals, and 
_ had practised this mode of treatment in many instances on the hospital 
_ patients with the happiest results. An aqueous solution of the salt has 
_ been successfully used in chronic gonorrhea (Rognetta, Lancette Fran- 
- gaise, Mar. 31, 1836). 
In fissured or excoriated nipples the application of the solid nitrate of 
_ silver is of great service. It should be insinuated into all the chaps or 
cracks, and the nipple afterwards washed with tepid milk and water. 
_ (Lond. Med. Gaz. v. 207; xiv. 674, 719, and 754). 
_ The application of solid nitrate of silver is a most effectual remedy for 
_ the different forms of porrigo which affect the heads of children. The 
' caustic should be well rubbed mto the parts. I have never known the 
_ practice to fail, or to cause the loss of hair. Where the greater portion of 
the scalp is involved, the different spots should be cauterized successively 
at intervals of some days; for, as already mentioned, I have seen fever 
and delirium produced in a child from the too extensive use of the 
remedy. In psoriasis the same medicine was found by Dr. Graves 
(Lond. Med. Gaz. vii. 520) most effectual. An aqueous solution of the 
nitrate is also valuable as an astringent wash in other skin diseases, as 
impetigo. ‘The solid nitrate is sometimes employed to stop the progress 
_ of irritative or erysipelatous inflammation, by applying it in a circular 
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form-around, and at a little distance from, the inflamed portion ; but I have 
frequently observed the inflammation extend beyond the cauterized part. 
Mr. Higginbottom (op. cit.) reports favourably of the effects of applying 
the nitrate to burns and scalds ; and his observations have been confirmed 
by those of Mr. Cox (Lond. Med. Gaz. x. 672). 

In strictures of the urethra and esophagus, bougies armed with lunar 
caustic in their points (the caustic or armed bougie) are occasionally 
employed with great advantage, at least in urethral stricture. When the 
common bougie (cereolus simplex) is formed, the point of it should be 
heated with a conical piercer, and the caustic introduced while the com- 
position is quite soft. The point of the bougie should then be rubbed 
smooth on a piece of polished marble till no inequality im the size of it 
appear (Dr. Andrews, Observ. on the Applic. of Lunar Caustic to Stric- 
tures, 1807, p. 126.) Notwithstanding that the application of nitrate of 
silver to stricture of the urethra has been advocated by Mr. Hunter, Sir 
E. Home, Mr. Wilson, Dr. Andrews, and others, it is now but little 
employed; yet of its efficacy and safety in many obstinate cases, where 
the simple bougie fails, I am assured by repeated observation. It is 
commonly supposed that it acts by burning or destroying the stricture: 
such is not the fact. It induces some change in the vital actions of the 
part, which is followed by relaxation of the narrowed portion of the canal, 
but which change is as difficult to explain as is the subduction of external 
inflammatory action by the application of this salt. Of the use of the 
caustic bougie in stricture of the cesophagus I have no experience. 

ADMINISTRATION.—Nitrate of silver may be exhibited in doses of = of 
a grain, gradually increased to three or four grains, three times a day. — 
As before mentioned, Dr. Powell has augmented the dose to fifteen grains. 
The usual mode of administering it is in the form of pills made of bread- 
crumb; but the chloride of sodium, which this contains, renders it 
objectionable: some mild vegetable powder with mucilage is preferable. 
Common salt or salted foods should not be taken either immediately 
before or after'swallowing these pills. Dr. Johnson (Essay on Morbid 
Sensibility of the Stomach and Bowels, 2d ed. p. 90), asserts “ that there 
is no instance on record where the complexion has been affected by the 
medicine when restricted to three months’ administration.” It is 
advisable, however, not to continue the use of it beyond a month or six ~ 
weeks at a time. 

For external use an aqueous solution is employed of strengths varying 
from a quarter of a grain to two scruples, in an ounce of distilled water. 
The formula for Mr. Guthrie’s ointment has already been given. 

Liquor Argentiim Nirraris, Ph. Lond. (Nitrate of silver, 3).;_ 
distilled water, f3]. dissolve and strain. The solution is to be preserved 
from the light in a well-closed vessel.). It has been introduced into the » 
Pharmacopeeia merely as a test. ' 

AntIpoTe.—The antidote for nitrate of silver is common salt (chloride 
of sodium.) When this comes in contact with lunar caustic, nitrate of | 
soda and chloride of silver are produced: the latter compound is, according ~ 
to'the experiments of Orfila (Towicol. Gén.), innocuous ; though it has been 
said to possess antisyphilitic powers (Serre, Lond. Med. Gaz. xvi. 703). 
The contents of the stomach should be removed, and the inflammatory 
symptoms combated by demulcents, bloodletting, and the usual anti- : 
phlogistic means. | He 
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When the local use of nitrate of silver causes excessive pain, relief 
may be gained by washing the parts with a solution of common salt. 
Pieces of caustic have been left in the vagina and urethra without un- 
pleasant consequences resulting. Injections of a solution of common 
salt are the best means of preventing bad effects. 

To diminish the slate-coloured tint of the skin arising from nitrate of 
silver, acids or the super-salts offer the most probable means of success. 
The external and internal use of dilute nitric acid, or the internal employ- 
ment of bitartrate of potash, may be tried: the discoloration is said to 


have yielded to a steady course of the last-mentioned substance (United 
States Dispensatory). 


Argen'ti Cyan'idum.— Cyanide of Sil'ver. 


History.—This compound, sometimes called hydrocyanate, cyanuret, 
or cyanodide of silver, or argentum zootinicum, has been studied by 
Scheele, Ittner, and Gay-Lussac, 

Preparation.—In the London Pharmacopeia this compound is 
directed to be prepared by adding a pint (f§xx.) of diluted hydrocyanic 
acid to a solution of two ounces and two drachms of nitrate silver in a 
pint of distilled water. The precipitate is to be washed with distilled 
water, and dried. 

In this process one equivalent, or 27 parts of hydrocyanic acid react 
on one equivalent, or 170 parts of nitrate of silver: thereby generating 
one equivalent, or 134 parts of cyanide’ of silver, and one equivalent, or 
9 parts of water, and setting free one equivalent, or 54 parts of nitric acid. 


REAGENTS. RESULTS. 
1 eq. Nitric Acid . . 54————-—————1 eq. Nitric Acid . 54 


leq. Nitrate Silver 170<1eq. Oxygen. ... 8 Peq.- Water’, SL 49 
] eq. Silver. .... 108—~ re 
leq. Hydrogen .. 1 : 


1 eq. Hydrocy*. Acid 27 $1 eq. Cyanogen. . . SAA ctl Sasi es 1 eq. Cyanide Silver 134 


PRoPERTIES.— When first thrown down it is a white curdy precipitate, 
which by drying becomes pulverent. It is insipid, insoluble in water, 
but dissolves in caustic ammonia. It is decomposed by hydrochloric 
and hydrosulphuric acid, both of which develope with it hydrocyanic 
acid. It combines with other metallic cyanides to form the argento- 
cyanides. By exposure to the atmosphere and solar rays it assumes a 
violet tint. It is not decomposed by mixture with neutral vegetable 
substances (Journ. de Chim. Med. 2nde Ser. iii. 407.) 

-CHARACTERISTICS.—It is insoluble in cold nitric acid, but soluble in 
the boiling acid. When carefully dried and then heated in a glass tube 
Bricks cyanogen gas (which is readily known by its combustibility and 

le bluish-red colour of its flame) and a residuum of metallic silver. The 
atter is recognised by the before-mentioned tests for this metal. _ 

Composition.—The following is the composition of this substance :— 


Eq. Eq. Wt. Per Cent, 
Seat e te A ately a hn MOT 9 tee Pa 
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Myenide ‘of Silvet.... Li)... «) cafe pp ldduce,) 5 ee gee 80000 


PuysioLocicaAL Errects AND Uses.—I am unacquainted with any 
‘Xperiments made to determine its effects on man or animals. Serre, of 
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Montpellier (Journ. de Chim. Méd. 2nde Ser. 111. 408) gave it in syphilitic 
maladies, in doses of one-tenth and even of one-eighth ofa grain, without 
the least inconvenience. It has been introduced into the London 
Pharmacopceia, at the suggestion of Mr. Everitt,as a source of hydrocyani¢ 
acid (vide p. 237.) 


ORDER 20. MERCURY AND ITS COMPOUNDS. 


Hydrar'gyrum.—Mer'cury or Quick’ silver. 


History.—No mention is made of quicksilver in the Old Testament ; 
nor does Herodotus allude to it. From this we might infer that both the 
ancient Hebrews and Egyptians were unacquainted with it. But we are 
told on the authority of an Oriental writer, that the Egyptian magicians, 
in their attempts to imitate the miracles of Moses, employed wands and 
cords containing mercury, which under the influence of the solar heat, 
imitated the motion of serpents (D’Herbelot, Bibliothéque Orient. art. 
Moussa). Both Aristotle and Theophrastus (De Lapidibus) mention 
dipyupoc xuroc, (argentum liquidum) : and the first of these naturalists says 
that Daedalus (who is supposed to have lived about 1300 years before 
Christ) communicated a power of motion to a wooden Venus by pour- 
ing quicksilver into it. We are also told that Dedalus was taught this 
art by the priests of Memphis. Pliny (Hist. Nat. lib. xxxii.) and 
Dioscorides (lib. v. cap. cx.) also speak of mercury, and the latter writer 
describes the method of obtaining it from cinnabar. fee 

Mercury was first employed medicinally by the Arabian physicians 
Avicenna and Rhazes ; but they only ventured to use it externally against 
vermin and cutaneous diseases. We are indebted to that renowned 
empiric Paracelsus for its administration internally. 

SyNoNYMES.—The names by which this metal has been distinguished 
are numerous. Some have reference to its silvery appearance and liquid 
form; as idpdpyupoc, hydrargyrus and hydrargyrum, (from ddwp, aqua, 
and dpyvpoc, silver) ; others to its mobility and liquidity, as well as its 
similarity to silver, such as argentum vivum, aqua argeniea, aqua metal- 
lorum, and quicksilver. It has been called Mercury, after the messenger 
of the gods, on account of its volatility. a 

Natura. History.—Mercury is comparatively a rare substance. It 
is found in the metallic state, either pure (native or virgin mercury), in 
the form of globules, in the cavities of the other ores of this metal, or 
combined with silver (native amalgam). Bisulphuret of mercury (native 
cinnabar) is the most important of the quicksilver ores, since the metal 
of commerce is chiefly obtained from it. ‘The principal-mines of it are 
those of Idria in Carniola, and Almaden in Spain. The latter yielded 
10,000 lbs. of cinnabar annually to Rome in the time of Pliny (Hist. Nat. 
xxxili.) Protochloride of mercury (mercurial horn ore or corneous mer- 
cury) is another of the ores of mercury. Traces of this metal have also 
been met with in common salt, during its distillation with sulphuric acid, 
by Rouelle, Proust, Westrumb, and Wurzer (Gmelin, Handb. d. Chemie, 
i. 1282). | 

PREPARATION.—The extraction of quicksilver is very simple. “In some 
places (as in the Palatinate and the duchy of Deux-Ponts) the native 
cinnabar “is mixed with caustic lime, and distilled in iron retorts. In 
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this process the lime abstracts the sulphur (forming sulphuret of calcium), 
and the disengaged mercury distils over. At Almaden the ore is roasted, 
by which the sulphur is converted into sulphurous acid, and the mercury 
volatilized. At Idria a modification of this process is followed (Dumas, 
Traité de Chimie, iv. 305). 

CoMMERCE. —- Quicksilver is imported in cylindrical, wrought-iron 
bottles (holding from 60lbs. to 1 ewt.), the mouth of each being closed 
by an iron screw ; and also in goat-skins, two or three times doubled. 
The quantities imported in the years 1827 and 1830, and the places 
from which the metal was brought, are thus ‘stated in the parliamentary 
papers (Statement of Imports and Exports, for 1827 and 1830). 


1827. 1830. 

Spain and the Balearic Islands . . . . 653,374 oan, 1,675,652 
Gibvalter’ Cs de ys rise ees ee ory 121,320 PR i _ 

Italy and the Italian Islands . . . . . 108,567 Ane 331,416 

883,261 2,007,068 


PROPERTIES.—At ordinary temperatures quicksilver is an odoutless, 
tasteless, liquid metal, having a whitish colour, like silver or tin. Its 
sp. gr. is 13°5 or 13°6. When intimately mixed with pulverent or fatty 
bodies, it loses its liquid character, and it is then said to be killed, extin- 
guished, or mortified. When cooled down to738°66° F. it freezes, and 
crystallizes in needles and regular octahedrons. In this state it is duc- 
tile, malleable, and tenacious. At 656° F. it boils, and produces an invi- 
sible elastic vapour, whose sp. gr. is 6976. Mr. F araday (Quart. Journ. 
qf Science, x. 354) has shown, that at common temperatures, and even 
when the air is present, mercury is always surrounded by a mercurial 
atmosphere; and, according to Stromeyer, at from 140° F. to 160° F. 
mercury, when mixed with water, is volatilized in considerable quantities. 
Chemists are not agreed as to the equivalent or atomic weight of this 
metal. ‘Thus Dr. Thomson assumes 100; Gmelin, 101; Berzelius, 
101-43; Brande, 200; Turner and Phillips, 202. I shall adopt the 
latter. 

CHARACTERISTICS. (a.) Of metallic mercury.—In its metallic state 
mercury is distinguished by its liquidity at common temperatures, and 
by its volatility. When invisible to the naked eye, and in a finely divided — 
state, it may be readily detected by the white stain (called by workmen 
quickening) communicated to gold and silver. Mercurial vapour may be 
detected by exposing gold or silver to its influence. If mercury be in 
combination with other metals, and the tests now mentioned be not 
applicable, we may dissolve the suspected substance in nitric acid, and 
proceed as for the mercurial salts. é 
_ (6.) Of mercurial compounds.—When heated with potash or soda, or 
their carbonates, globules of metallic mercury are obtained, which may 
be recognised by the properties already described. Solutions of the 
mercurial salts, placed for some time in contact with a piece of bright 
sopper, and afterwards rubbed off with paper, leave a silvery stain be- 
and, which disappears when heated to redness. Those compounds 
which are of themselves insoluble in water may be dissolved by digesting 
them with nitric acid; and the copper test may then be applied. In this 


Way the mercury contained in calomel, vermilion, subsulphate and iodide 
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of mercury, may be readily recognised. Sulphuretted hydrogen pro-_ 
duces, with mercurial solutions, a black precipitate. : an 
Solutions of the protosalts of mercury yield, with caustic potash or 
soda, a grey or black precipitate; and, with iodide of potassium, a 
ereenish or yellow precipitate. | . 
Solutions of the persalts yield, with caustic potash or soda, a yellow” 
or reddish precipitate; and, with iodide of potassium, a scarlet one. ! 

Purity.—The purity of this metal is ascertained by its brilliancy and. 
“great mobility. Mechanical impurities—such as adhering dirt or dust—_ 
are instantly detected, and may be separated by straining through flannel, 
or by filtering through a small hole in the apex of an inverted cone of 
paper. The presence of lead, tin, zinc, or bismuth, may be suspected by 
the rapidity with which the metal tarnishes in the air, and by its small 
parts tailing, instead of preserving a spherical form. These impurities 
may be got rid of by distillation in an earthen retort. 

Puystotocica, Errects. 1. Or Meraztziic Mercury. (a.) On 
vegetables—Mercurial vapours are fatal to plants (Decandolle, Phys. Vég. 
1332). 

(b.) On animals.—From the experiments of Moulin (Phil. Trans. for 
1691, No. 192), Haighton (Beddoes, On Pulmonary Consumption, 1799), 
Viborg (quoted by Wibmer, Wirkung d. Arzneim, iii. 88), and Gaspard 
(Magendie, Jowrn. de Physiol.i.), it appears that when injected into the 
veins, mercury collects in the small vessels of the neighbouring organs, 
and acts as a2 mechanical irritant. . Thus, if thrown into the jugular vein, 
peripneumonia is excited; and, on examination after death, little 
abscesses and tubercles have been found in the lungs, in each of which 
was a globule of quicksilver as the nucleus. $ 

(c.) On man.—Some difference of opinion exists as to the effects of 
liquid mercury when swallowed ; one party asserting that it is poisonous, 
another that is innocuous. ‘The truth I believe to be this: so long as it 
retains the metallic state it is inert; but it sometimes combines with 
oxygen in the alimentary canal, and in this way acquires activity. 
Avicenna, Fallopius, and Brasavola, declared it harmless; Sue (Mém. 
de la Facult. Méd. d’Emulat. 4th year, p. 252) states that a patient took 
for a long time two’ pounds daily without injury ; and I could refer to the 
experience of many others who have seen it employed in obstructions of 
the bowels, without proving noxious ; but the fact is so generally known 
and admitted, as to require no further notice. In some instances, how- 
ever, it has acted powerfully, more especially where it has been retained 
in the bowels for a considerable time ; no doubt from becoming oxidized. 
Thus Zwinger (Miscell. Curiosa Decur. 9" Ann. 6, 1688) states that 
four ounces brought on profuse salivation four days after swallowing it. 
Laborde (Journ. de Méd. i. 3) also tells us, that a man who retained 
seven ounces in his body for fourteen days, was attacked with profuse 
salivation, ulceration of the mouth, and paralysis of the extremities ; and. 
other cases of a similar kind might be quoted. 

Dr. Christison considers the question set at rest by the Berlin College 
of Physicians, and that the metal is mnocuous. | 

Applied externally, liquid mercury has sometimes produced bad effects. 
Dr. Scheel has related a fatal case, attended with salivation, brought. on 
from wearing at the breast during six years a leathern bag, containing @ 
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_ few drachms of liquid mercury, as a prophylactic for itch and vermin 
(Richter, dusfuhr. Arzneim. Supplem. Bd. 615). 

The injurious effects of mercurial vapours, when inhaled or otherwise 
applied to the body, have been long known. They are observed in water 
_ gilders, looking-glass silverers, barometer-makers, workmen employed in 
_ quicksilver mines, and in others exposed to mercurial emanations. In 
_ most instances an affection of the nervous system is brought on, and 

which is indicated by the shaking palsy or tremblement mercuriel (tremor 
_ mercurialis), which is sometimes attended with stammering (psellismus 
_metallicus), vertigo, loss of memory, and other cerebral disorders, which 
frequently terminate fatally. The first symptom of shaking palsy is un- 
steadiness of the arm, succeeded by a kind of quivering of the muscles, 
which increases until the movements become of a convulsive character. 
In all the cases (about five or six in number) which have fallen under my 
notice, the shaking ceased during sleep. I have not seen the least benefit 
obtained by remedial means, although various modes of treatment were 
tried. This is not in accordance with the experience of Dr. Christison, 
who says the tremors “ are cured easily though slowly.” Ifthe individual 
continue his business, other more dangerous symptoms come on, such as 
_ delirium or epilepsy, or apoplexy (apoplexia mercurialis) ; and ultimately 
death takes place. 
__ In some instances salivation, ulceration of the mouth, and hemoptysis, 
are produced by the vapour of mercury. The following remarkable case 
is an instance in point. In 1810, the Triumph man-of-war, and Phipps 
schooner, received on board several tons of quicksilver, saved from the 
wreck of a vessel near Cadiz. In consequence of the rotting of the bags 
the mercury escaped, and the whole of the crews became more or less 
affected. In the space of three weeks 200 men were salivated, two died, 
and all the animals, cats, dogs, sheep, goats, fowls, a canary bird, —nay, 
even the rats, mice, and cock-roaches, were destroyed (Hd. Med. and 
Surg. Journ. xxvi. 29). 
As metallic mercury in the liquid state is not active, it has. been thought 
that mercurial vapour must also be inactive. Thus Dr. Christison thinks 
that the activity of the emanations arises from the oxidation. of the metal 
before it is inhaled. I believe, however, with Buchner (Towicologie), 
Orfila (Towicol. Geén.), and others, that metallic mercury, in the finely 
divided state in which it must exist as vapour, is itself poisonous. 

2. Or Mercuriat Compounnps.—Probably all the mercurial com- 
pounds are more or less noxious. The only doubtful exception to this is 
in the case of the sulphurets of this metal, which, according to Orfila 
(Arch. Gén. de Méd. xix. 330), are inert. 

» (a.) Local effects.—For the most part, the local action of the mercu- 
Tial compounds may be regarded as alterative, and more or less irritant. 
Many of the preparations (as the bichloide, the nitrates, &c.) are energetic 
‘caustics. The protoxide and protochloride (calomel) are very slightly 
uritant only: indeed, Mr. Annesley (Diseases of India) asserts, from his 
experiments on dogs, and his experience with it in the human subject, 
that the latter substance is the reverse of an irritant; in other words, 
‘that when applied to the gastro-intestinal membrane it diminishes its 
vascularity. But I suspect some error of observation here. | 
 (b.) Remote effects.—In small and repeated doses, the first obvious 
effect of mercurials is an increased activity in the secreting and exhaling 
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apparatus. This is particularly observed in the digestive organs; the 
quantity of intestinal mucus, of bile, of saliva, of mucus of the mouth, 
and probably of pancreatic liquid, being augmented. The alvine dis- 
charges become more liquid, and contain a larger proportion of bile. 
The operation of the medicine does not stop here: the pulmonary, urino- 
genital, and conjunctival membranes, become moister, the urine is increased 
in quantity, the catamenial discharge is sometimes brought on, the skin 
becomes damper and at the same time warmer. The absorbent or lym- 
phatic system seems also to be stimulated to increased activity ; for we 
frequently observe that the accumulations of fluid in the shut sacs (as 
the pleura, the peritoneum, the arachnoid, and synovial membranes) 
diminish in quantity, and in some cases rapidly disappear. At the same 
time, also, glandular swellings and indurations of various kinds are dis- 
persed. These are the cases in which the mercurials are called altera- 
tives—that is, they indirectly induce healthy action in a very slow, 
gradual, and incomprehensible manner. “ 

When our object is to obtain the sialogogue operation of mercurials, we 
give them in somewhat larger doses. To a certain extent the effects are 
the same as those already mentioned, but more intense. Of all the secre- 
tions, none are so uniformly and remarkably augmented as those of the 
mucous follicles of the mouth and the salivary glands ; and the increased 
secretion of these parts is accompanied with more or less tenderness and 
inflammation, the whole constituting what is termed salvation or 

ptyalism (salivatio, ptyalismus, sialismus). The first symptoms of this 
affection are slight tenderness and tumefaction of the gums, which acquire 
a pale rose colour, except at the edges surrounding the teeth, where they 
are deep red. Gradually the mouth becomes exceedingly sore, and the 
tongue much swollen; a coppery taste is perceived, and the breath ac- 
quires a remarkable feetidity. The salivary glands soon become tender 
and swollen; the saliva and mucus of the mouth flow abundantly, some- 
times to the extent of several pints in the twenty-four hours. During 
this state, the fat is rapidly absorbed, and the patient becomes exceed- 
ingly emaciated. The blood when drawn from a vein puts on the same 
appearance as it does in inflammatory diseases. 

The quantity of saliva and buccal mucus discharged by patients under 
the influence of mercury, varies according to the quantity of the medicine 
employed, the susceptibility of the patient, &c. Formerly salivation was 
carried to a much greater extent than it is at the present day. Thus 
Boerhaave (Aphorismi) considers a patient should spit three or four 
pounds in twenty-four hours; and Turner (Pract. Dissert. on the Ven. 
Disease, 1737) says from two to three quarts are “a good and sufficient 
discharge.” Modern experience has shewn that all the good effects of 
mercurials may be gained by a very slight affection of the mouth. 
Several analyses have been made of saliva from patients under the in- 
fluence of mercury. Fourcroy, Thomson, Bostock, and Devergie, failed 
to detect the least trace of mercury in it. But some other persons have 
been more successful, as will be hereafter mentioned. The following are 
the constituents of saliva during mercurial ptyalism, according to Dr. 
Thomson (Annal. of Phil. vi. 397) — 
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It was an opal fluid, having a sp. gr. of 1:0038, and by standing 
deposited flakes of coagulated albumen. ‘The nitrates of lead and 
mercury produced copious precipitates with it; but the ferrocyanuret of 
potassium and infusion of galls had no effect on it. Dr. Bostock 
(Medico-Chirurg. Trans. xiii. 73) found the saliva discharged under the 
influence of mercury to differ from that of the healthy state, in being less 
viscid, and in containing a substance analogous to coagulated albumen, 
such as it exists in the serum of the blood; so that it would seem the 
mercurial action alters the secretion of the salivary glands, and makes it 
more analogous to the exhaled fluids of the serous membranes. 

The effects of mercury hitherto described are such as are occasionally 
produced for the cure of diseases; but occasionally other phenomena 
present themselves in individuals who have been subjected to the influ- 
ence of this metal, and which have been considered as constituting a 
peculiar malady, to which the name of mercurial disease (morbus mercu- 
rialis, hydrargyriasis seu hydrargyrosis, cachexia mercurialis, &c.) has 
been given. The pseudo-syphilis, or cachexia sypholoidea of some writers, 
is supposed to be syphilis, more or less modified by the mercurial disease. 
The following are the ill effects which have been ascribed to this metal, 
and which Dieterich (Die Merkurialkrankheit, 1837) regards as so many 
forms of the mercurial disease :— 


1. Mercurial fever (febris mercurialis, Dieter.}—Under this name Dieterich has 
included two febrile states. One of these (febris erethica; f. salivosa) comes ona 
few days after the use of large doses of mercury, and is characterized by great rest- 
lessness, dryness of the mouth, headache, loss of appetite, nausea, hot and dry skin, quick 
pulse, red gums, swollen tongue, &c.: it usually terminates in a critical discharge (as 

rofuse salivation, purging, or sweating’), or an eruption makes its appearance. The 

affection which Mr. Pearson (Observ. on the Effects of various Articles of the Mat. 
Med. p. 131) denominated mercurial erethism (erethismus mercurialis), is regarded by 
Dieterich as an adynamic mercurial fever (febris adynamica). It is characterized by 
great depression of strength, a sense of anxiety about the precordia, frequent sighing, 
trembling, partial or universal, a small quick pulse, sometimes vomiting, a pale con- 
tracted countenance, a sense of coldness; but the tongue is seldom furred, nor are the 
vital or natural functions much disordered. When these symptoms are present, a sudden 
and violent exertion of the animal power will eccasionally prove fatal. 

2. Excessive salivation (ptyalismus stomachalis mercurialis, Dieter. stomatis).—I 
have already noticed mercurial salivation as far as it is ever purposely induced for the 
cure of diseases. But it sometimes happens, either from the inordinate employment of 
mercury, or from some eculiarity in the constitution of the patient, that the mouth 
becomes violently affected : the gums are tumefied and ulcerated ; the tongue is swollen 
to such an extent, that it hangs out of the mouth, incapacitating the patient from either 

eating or speaking ; the salivary glands are enlarged and most painful, and the saliva 
flows most copiously from the mouth. In one instance sixteen pounds are said to have 
been evacuated in twenty-four hours. In some cases (Dieterich, op. cit.) the gums 
slough, the teeth loosen and drop out, and occasionally necrosis of the alveolar process 
takes place. During this time the system becomes extremely debilitated and ema- 
ciated ; and, if no intermission be given to the use of mercury, involuntary actions of 
the muscular system come on, and the patient ultimately dies of exhaustion. 

In some cases, active inflammation, succeeded by ulceration and sloughing of the 
fauces takes place (angina mercurialis). In one instance, which fell under my notice, 
_ this condition was brought on by the use of a few grains of blue pill, taken for a liver 
complaint. Recovery took place, but the contraction of the mucous membrane in the 
neighbourhoodéof the anterior arches of the palate was so great, that the patient was 
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unable to open her mouth wider than half an inch. Several operations were performed, 
by different surgeons, to remedy this, but the relief was only temporary. | 

Salivation is occasionally induced by other substances (hydrocyanic, nitric, or ar- | 
senious acids, emetic tartar, foxglove, iodine, &c.), and sometimes occurs spontaneously. 
The peculiar odour of the breath, the brassy or coppery taste, and the sponginess of the 
gums, are usually considered to be characteristic of mercurial salivation. But in some 
cases these symptoms are insufficient to enable us to distinguish it. I have seen about | 
a dozen instances of apparently spontaneous salivation, yet presenting the characters of _ 
ptyalism from mercury. They occurred in Dispensary patients, and mostly in females. 
The greater part of them had not (according to their own account) taken medicine of 
any kind for months. Sloughing phagedena of the mouth (stomacace gangrenosa) 
cannot, in some cases, be distinguished from the sloughing produced by mercury (sto-_ 
macace mercurialis). A remarkable case, in proof, I have recorded in the London 
Medical Gazette (vol. xviii. 389). 

3. Mercurial purging (diarrhea mercurialis).—Violent purging is a very frequent 


consequence of the use of mercury. It is frequently attended with griping, and some- — 
times with sanguineous evacuations. In some cases there is fullness of the left hypo- 


chondrium, burning pain and tenderness of the region of the pancreas, and the evacua- 
tions are frothy, whitish, tough, and often greenish, at least in the commencement, 


from the intermixed bile. These symptoms may fairly be referred to an affection of © 
the pancreas, analogous to that of the salivary glands. Dieterich (op. cit.) terms it 


ptyalismus pancreaticus mercurialis (diarrhea salivalis, sialorrhea alvina, ptyalismus 
abdominalis). 

4. Urorrhea mercurialis.— Excessive secretion of urine, from the use of mercury, is 
very rare. Two cases only are recorded, both by Schlichting (Ephemerid, A.C.L. 
Nuremburge, 1748, tom. viii. Obs. viii. p. 25, quoted by Dieterich, op. cit.) 

5. Hidrosis mercurialis.—Profuse sweating 1s another occasional effect of mercury. 

6. Skin diseases.—Several forms of skin diseases, both acute and chronic, have been 
regarded as part of the ill effects of mercury. 


(a.) Eczema mercuriale, Pearson; (erythema mercurtale, Spens and Mullins; — 


lepra mercurialis, Stokes and Moriarty; hydrargyria, eee Rayer; erysipelas mer- 
curiale, Cullerier, Lagneau; spilosis mercurialis, Schmalz).—This disease appears 
occasionally during the progress of a mercurial course. Some writers have frequently 
met with it:—thus, Alley (Observ. on the Hydrargyria, 1810) saw forty-three cases in 
ten years, and of this number eight terminated fatally. Rayer confesses, that in twenty 
years he never saw but three instances of it. During the ten years that I was con- 


nected with the General Dispensary, I saw only two cases of it. The disease consists 
of innumerable, minute, and pellucid vesicles, which have been mistaken for an | 


These give the appearance of a diffused redness to the skin, and a sensation of rough- 
ness to the touch. Sometimes it is preceded, and attended by febrile disorder. In two 


or three days the vesicles attain the size of a pin’s head, and the included serum — 
becomes opaque and milky. It soon extends over the body, and is accompanied by — 


_ tumefaction, tenderness, and itching. It usually terminates by desquamation: but in 
some cases a copious discharge takes place from the excoriated and tender surface; and 
when this ceases, the epidermis comes off in large flakes: in some instances the hair 
and nails fall off, and the eyes and eyebrows become entirely denuded. ‘There is usually 
some affection of the respiratory organs, indicated by dry cough and tightness of the 
preecordia. 

(6.) Miliaria mercurialis—A miliary eruption has been observed by both Peter 
Frank and Dieterich, apparently as a consequence of the use of mercury. ; 


(c.) Chronic skin diseases (herpes, psydracia, and impetigo).—These are doubtful — 


consequences of the use of mercury. They have occurred after the employment of this 
metal; but considerable doubt exists, as to whether they ought to be regarded as the 
effect of the remedy, or of the disease for which they have been exhibited, or of some 
other condition of system. Herpes preputialis has been ascribed, by Mr. Pearson, to 
the previous use of mercury (Bateman, Pract. Synopsis of Cutaneous Diseases, 6th ed.), 
and his opinion has been adopted by Dieterich (op. cit.); but it certainly now and then 
occurs, when no mercury has been exhibited. The psydracia mercurialis and impe- 
tigo mercurialis of Dieterich (op. cit.) are sti]l more doubtful effects of mercury. 

7. Inflammation of the eye, fauces, and periosteum, have been ascribed by some writers 
to the use of mercury ; but by others the power of this agent to produce these diseases 
is denied. That they have followed the use of mercury cannot be doubted, but post hoc 
is not ergo propter hoc. Dieterich regards the maladies referred to as states of conges- 
tion, not of inflammation, and therefore calls them symphoreses (from guupdgnais, An 
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- accumulation). The inflammation of the conjunctiva (conjunctivitis mercurialis ; sym- 

phoresis conjunctive ocult mercurialis, Dieter.), ascribed by Von Ammon (Rust’s Maga- 

 zin, 1830) to the use of mercury, should probably be referred to some other cause. He 
says it is characterized by a lilac tint around the cornea; that it sometimes precedes 
salivation, disappearing when this is established, and is commonly regarded as a 
catarrhal symptom. The mercurial iritis (¢ritis mercurialis: symphoresis ireos mercu- 
rialis, Dieter. ; iritis rheumatico-mercurialis, Jaeger), described by Mr. Travers 

(Surgical Essays, i. 59), was, in all probability, an iritis arising from some other cause 
than mercury (Mackenzie, On Diseases of the Eye, 2d edit. p. 496). The so-called mer- 
curial retinitis (symphoresis retine oculi mercurialis, Dieter.) may be explained in the 
same way. An inflammation of the fauces sometimes occurs after the use of mercury 

“(angina mercurialis ; symphoresis faucium mercurialis, Dieter.) It may come on in five 
or’six days after the use of mercury, and assume an acute form, with a tendency to 
slough (Colles, Pract. Observ. on the Vener. Disease, p. 45); or it may appear after the 
employment of mercury for five or six weeks, and take on a chronic form (Dieterich, 
op. cit. p. 273). Inflammation of the bone or periosteum, and the consequent produc- 
tion of nodes (symphoresis periostet mercurialis, Dieter.), has been ascribed to mercury. 
But the disease is rarely or never seen after the use of this mineral, except when it has 
been given for the cure of a venereal affection, to which, in fact, it ought with more pro- 
priety to i referred (Mr. Lawrence, Lect. on Surg. in Med. Gaz. v. 805; Colles, op. 
cit. p. 189). 

$) Hypertrophies (Hypertrophie, Dieter.).—Enlargement of the inguinal, axillary, 
and mesenteric absorbent glands (adenophyma inguinale mercuriale ; ad. axillare mere. ; 
ad. meseraicum merc. Dieter.), as well as of some of the secreting glands, viz. the 
parotid glands, the pancreas, the testicles, and liver (adenophyma parotideum merc. ; ad. 
pancreaticum merc.; ad. testiculi merc.; hepatophyma merc.), and condyloma and 
ganglion (condyloma et ganglion mercuriale, Dieter.), have been ascribed by some 
(Mathias, op. cit. and Dieterich, op. cit.) to the use of mercury, but, as I believe, on in- 
sufficient grounds. 

9, Ulceration and sloughing.—Ulceration of the mouth is a well-known effect of 
mercury. Ulceration of the throat is likewise a consequence of the use of this mineral 
(mercurial ulcerated throat, Mathias; mercurial sore throat, Bacot, in Med. Gaz. iii. 
312). Sloughing of the same parts may also be induced. It is well known that 
venereal sores (especially those called phagedenic) at times assume a sloughing dispo- 
sition, in consequence of the improper use of mercury (Sir A. Cooper, Lectures on Sur- 
gery, in Lancet, iv.42; Carmichael, On Venereal Diseases, p. 165, et seq. 2°. ed.) 
Ulceration of the fibrous membranes (ulcus membrane fibrose mercuriale), and ulceration 
of the absorbent glands (ulcus glandularum mercuriale), has been ascribed to the use of 
mercury (Dieterich, op. cit. p. 376). 

10. Neuroses mercuriales.—Various symptoms indicating a disordered condition of 
the nervous system, are met with in persons who have been exposed to the baneful in- 
fluence of mercury: such as wandering pains (neuralgia mercurialis); a tremulous 
condition of the muscular system (tremor mercurialis), sometimes accompanied with 
stammering ( psellismus metallicus), and occasionally terminating in paralysis (paralysis 
mercurialis), epilepsy or apoplexy (apoplexia mercurialis). To these, Dieterich (op. cit.) 
adds asthma (asthma mercurialis), of which he only saw one case, amaurosis (amaurosis 
mercurialis), and hypochondriasis (hypochondriasis mercurial). 

Of these, the best known is the shaking palsy (tremor mercurialis ; tremblement mer- 
_curiel), a remarkable affection which occurs among workmen exposed to the action of the 
vapour of mercury, such as miners, gilders, barometer-makers, looking’- glass silverers, 
&c. The first symptom of it is unsteadiness of the arm, succeeded by a kind of quiver- 
ing of the muscles, which increases until the movements become of a convulsive charac- 
ter. In all the cases which I have seen, the movements were suspended during sleep. 

11. Cachexia (cachexia mercurialis).—This condition is characterized by disorder of 
the digestive organs, loss of appetite, wasting, incapability of much exertion, with in- 
creased secretion from all the organs, especially from the salivary glands. 


The foregoing are the most important of the ill effects ascribed to the 
use of mercury. As I have already stated, some of them ought probably 
to be referred to other causes, and not to the use of this mineral; but as 
doubt must necessarily be entertained on this point, I have thought 
it more advisable to mention them. The student will find some pertinent 
observations concerning them, in a paper by Dr. Musgrave (Edin. Med. 
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and Surg. Journ. vol. xxviii.), and in Dr. Currie’s pamphlet (Examination 
of the Prejudice commonly entertained against Mercury). | 

In excessive doses: acute poisoning.—When large doses of some of — 
the soluble salts of mercury have been swallowed, gastro-enteritis is 
observed. The patient complains of an acrid styptic taste in the mouth, 
and of a feeling of burning and tightness in the throat; the face is 
usually flushed and sometimes swelled, violent vomiting and purging 
(frequently of bloody matters) soon come on, the vomiting being in- 
creased by every thing taken into the stomach; oftentimes there is irri- 
tation of the urinary passages, and sometimes even suppression of urime 5 
the pulse is small, frequent, and contracted; the respiration difficult ; 
the extremities cold. In some cases salivation is produced: this seldom 
comes on during the first 24 hours ; and in those instances in which it 
does occur, is seldom delayed beyond the fourth day. Towards the 
termination of the case, some indications of disorder of the cerebro-spinal 
system come on, such as slight drowsiness or stupor, or even coma ; 
tremors and twitchings of the muscles, and sometimes even violent con- 
vulsions; in some cases paraplegia. These symptoms terminate in death. 
Post-mortem examination discovers inflammation, and its consequences, 
of the gastro-intestinal membrane. 

THEORY OF THE ACTION oF MeRcuRY.— There are many disputed 
points connected with the action of mercurials, which it will be con- 
venient to examine under this head. 

1. Absorption of mercury.—By the external or internal use of mer- 
cury, this metal becomes absorbed (in what state has not been ascer- 
tained), and is subsequently either deposited in some of the solids of the 
body, or thrown out of the system by some of the excretories. 

The accuracy of this statement is proved by the following facts :-— 

(a.) Mercury has been detected in the blood by Zeller, Buchner, 
Schubarth (quoted by Dr. Christison, On Poisons, 3". ed. p. 366), Colson 
(Arch. Gén. xii. 68), and Dieterich (op. cit.). It appears to be im such 
intimate combination with this vital fluid that it cannot be recognised by 
the ordinary tests. Destructive distillation is in most cases necessary 
for its detection. 

(b.) Mercury has been found in the secretions, viz. in the perspiration, 
the saliva, the gastro-intestinal secretion, the bile, the urine, and the fluid 
of ulcers (Christison, Colson, and Dieterich, op. cit.) The blackening of 
the skin, mentioned both by Harrold (Meckel’s Archiv. iii. 532) and 
Rigby (Lond. Med. Rep. April 1837), as having occurred in consequence 
of the use of mercury subsequent to the employment of sulphur, 
establishes the existence of mercury in the cutaneous transpiration. ‘The 
sulphur and the mercury were thrown out of the system by the skin, and 
immediately they were out of the sphere of the vital powers, they entered 
into union and formed the black sulphuret of mercury, which was 
deposited on the integument in a pulveérent form. 

(c.) Mercury has been found in the reguline state in the organic solids, 
viz. in the bones, brain, synovial capsules, the pleura, the humours of the 
eye, the cellular tissue, the lungs, &c. (Christison, op. ci¢.; Wibmer, 
Wirkung d. Arzneim. iii. 85; Colson and Dieterich, op. cit.) In what 
part of the system reduction is effected, has not been made out. 

2. The constitutional effects af mercury are consequences of its absorp- 
tion.. For, in the first place, mercurials affect the general system to 


MERCURY OR QUICKSILVER.. | AAD5 


whatever part of the body they be applied, whether to the mucous 
membranes, the cutaneous system, or the cellular tissue, or injected into 
ihe veins. Secondly, the action of mercurials on the system is assisted by 
the use of bloodletting and emetics ;—agents which promote absorption. 
Thirdly, when mercurials are administered by the stomach, and excite 
purging, they rarely affect the general system, apparently in consequence 
of the function of absorption being suspended. | 

3. After absorption, mercury effects changes in the qualities of the 
blood, and in the action of the whole organism, but especially the appa- 
ratus of organic life-—Soon after salivation has been established, the 
blood exhibits an inflammatory crust. At a later period its colour 
deepens, and its coagulability is diminished: the proportion of clot, and 
therefore of fibrin, to serum becomes smaller. “ The formation of albu- 
men and mucus,” says Dieterich (op. cit. 80), “ sinks to that of serum ; 
ihe whole organic formation of the patient is less consistent and cohe- 
sive.’ The same authority also tells us, that under the influence of 
mercury the electrical condition of the blood changes from the negative 
(healthy) state to that of positive. The evacuations from all the secreting 
and exhaling organs, especially from the mucous follicles and salivary 
glands, is much increased. ‘The secretion of bile is also promoted. Dr. 
Wilson Philip (On the Influence of Minute Doses of Mercury, p. 14) 

“says, “mercury has a specific operation on the liver,—a power not merely 
of exciting its functions, but of correcting the various derangements of that 
function in a way whichit does not possess with respect to any other organ, 
and which no other medicine possesses with respect to the liver.” I confess 
I am not acquainted with any facts warranting this assertion. The pur- 
gative effects of mercury arise partly from the increased secretion of bile, 
and partly from the stimulus given to the mucous lining of the alimentary 
tube ; more particularly to its follicular apparatus. The nervous system 
appears also to be specifically affected by mercurials. ‘This is to be in- 
ferred partly from the effects produced in those who are subjected to the 
vapours of this metal, such as the shaking palsy, &c. and partly from the 
effects of the soluble salts, when given in enormous doses. The heart and. 
lungs are, In some cases, remarkably affected. ‘This was particularly 
observed by Sir Benjamin Brodie (Phil. Trans. for 1812) in his experi- 
ments on animals with corrosive sublimate; as also by Smith, Orfila, 
and Gaspard. The affection of the wrinary organs in poisoning by cor- 
rosive sublimate is also not to be forgotten. 

4. The nature of the influence exercised by mercury over the organism 
‘has been a fertile source of discussion. One class of writers has regarded 
it as mechanical, a second as chemical, a third as dynamical. 

(a.) Mechanical hypothesis—Astruc (De Morb. Ven. li. 149) and Barry 
(Med. Trans. i. 25) fancied that mercury acted by its weight, its divisi- 
bility, and its mobility; and thus getting into the blood separated its 


globules, rendered it more fluid and fit for jsecretion, made the lymph 


thinner, and overcame any existing obstructions. 
(b.) Chemical hypotheses.—Some have advocated the chemical opera- 


tion of mercurials, and have endeavoured to explain their, curative 
powers in the venereal disease by reference to their chemical properties, 
“but without success. Thus Mitié, Pressavin (quoted by Richter, Ausfuhr. 
” Areneim. iv. 303), and Swediaur (Prac. Observ. on Venereal Complaints), 
assumed that mercury acted chemically on the syphilitic poison, as acids 
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and alkalies do on each other; while Girtanner (Abhandl. u. d. Vener. 
Krankh.) supposed that the efficacy of mercurials depended on the 
oxygen they contain. To both hypotheses the same objection applies: 
if they were true, the larger the quantity of mercury used, the more. 
effectually would the venereal disease be cured. Now this is not found 
to be the case. Dr. Cullen (Treat. of the Mat. Med. ii. 446) endea- 
voured to account for the action of mercury on the salivary glands, in 
preference to other organs, by assuming that it has a particular disposi- 
tion to unite with ammoniacal salts, with which it passes off by the 
various excretions; and as the saliva was supposed to contain more of 
these salts than other secretions, he thus accounted for the larger quantity 
of mercury which passed off by these glands, and which being in this way 
applied to the excretories, occasioned salivation. But the whole hypo- 
thesis falls to the ground, when it is known that mercury has no “ par- 
ticular disposition” to unite with the ammoniacal salts; and that, even 
if it had, other secretions are as abundantly supplied with these salts as 
the saliva. Dr. John Murray substituted another hypothesis, but equally 
objectionable :—mercury, says he, cannot pass off by the urine, because 
of the phosphoric acid contained in this fluid, and which would form, 
with the mercury, an insoluble compound. It must, therefore, be thrown 
out of the system by other secretions, particularly by the saliva, which 
facilitates this transmission by the affinity which the muriatic acid, the 
soda, and the ammonia of the secretion, have for the oxide of mercury, 
and by which a compound soluble in water is formed. The answer to 
this hypothesis is, that mercury is thrown out of the system by the urine, | 
and probably in larger quantity than by the saliva; secondly, the saliva 
also contains phosphatic salts, according to Tiedemann and Gmelin, 

(c.) Dynamical hypotheses.—Some writers have principally directed 
their attention to the quality of the effects induced by mercury, and have 
termed this mineral stimulant, sedative, both stimulant and sedative, tonic 
or alterative. ‘Those who assume mercury tobe a stimulant or excitant are 
not agreed as to whether particular parts or the whole system are stimu- 
lated, and, if particular parts, what these are. Thus Hecker fixes on the 
lymphatic system, Schone on the arterial capillary system, Reil on the 
nerves (Richter, op. cit. v. 8306). The simple answer to all of them is, that 
other stimulants are not capable of producing the same effects on the 
constitution as mercury; nay, are frequently hurtful in the very cases 
in which this metal is beneficial. 

On the other hand, Conradi, Bertele, and Horn (quoted by Richter, 
op. cit..v. 807), considered it to be a weakening agent, or sedate. 
Hence those who adopt this hypothesis must assume that the diseases in 
which mercury is beneficial are of a phlogistic or hypersthenic character ; 
and that syphilis, therefore, is of this kind,—an explanation not at 
all satisfactory, nor consistent with facts. Of late years, the sedative 
operation of some of the mercurial preparations (calomel and mercurial 
ointment) has been assumed (particularly by our countrymen practising 
in the East), from the circumstance that these agents allay vomiting and 
diarrhoea in yellow fever, cholera, and other dangerous diseases. But 
' even admitting that mercurials do produce these effects, this is hardly a 
sufficient ground for denominating them sedatives. 

Some think that mercurials, in small or moderate doses, are stimulants, 
but in excessive doses, sedatives; and that this sedative operation is 
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common to all substances when employed in large quantities. This is the 
opinion of Dr. Wilson Philip (op. cit.) 

Dr. Murray (Syst. of\ Mat. Med.) calls mercury a tonic; Vogt (Phar- 
kodynamik) terms it an alterative resolvent; Sundelin (Heilmittellehre) 
places it among the resolvent alteratives, under the designation of lique- 
facient (verfiussigende). Mr. Hunter (Treatise on the Venereal Disease) 
accounts for its beneficial effects in syphilis, by saying it produces an 
irritation. of a different kind from that caused by the venereal disease, and 
that it counteracts the latter by destroying the diseased action of the 
living parts. 

Uses. 1. Or Meraztztic Mercury.— Liquid mercury has been 
used as a chemical agent, to dissolve silver coin which may have been ac- 
cidentally swallowed; secondly, as a mechanical agent, to remove ob- 
structions of the bowels; for example, intus-susception, or intestinal 
invagination. But neither theory nor experience seem favourable to its 
use ; for in the greater number of cases the intus-susception is progres- 
sive—that is, the superior portion of the gut is insinuated into the lower 
portion, and, therefore, the pressure of the metal on the sides of the intes- 
tine cannot give relief; and even in cases of retrograde intus-susception, 
—that is where the lower portion of the bowels passes into the upper, 
mercury, instead of pressing the intus-suscepted portion back, might 
push it further on, by getting into the angle of reflection between the 
containing and inverted gut (Hunter, Zrans. of a Society for the Improve- 
ment of Med. and Chir. Knowledge, i. 103). Lastly, water, which had 
been boiled with mercury (aqua mercurialis cocta), was at one time used 
as an anthelmintic; but if the metal be pure, the water takes up no 
appreciable quantity of it. Moreover, it would appear that mercury has 
no particular anthelmintic powers ; for persons who were salivated have 
not been freed from their worms, and Scopoli very frequently found 
ascarides in the workers of the quicksilver mines of Idria (Bremser, 
Sur les Vers. Intest. 428). 

Administration—When taken internally it has been administered in 
various doses, from an ounce to a pound or more. 

2. Or THE Preparations oF Mrrcury.—As ERRHINES or 
EMETICS, mercurials are never resorted to now, though formerly the sud- 
sulphate was used for these purposes. 

_ As ALTERATIVES, they are given in small doses in various chronic 
diseases; such, for example, as dyspepsia, gout, chronic skin diseases, 


scrofula,&c. Calomel is said to be less beneficial as an alterative than blue ‘ 
pill, on account of its more irritating action on the bowels. The hydra- | 


gyrum cum cretd is. an excellent alterative, especially for children. 
Certain preparations of mercury (as blue pill, calomel, and the hydra- 
gyrum cum cretd) are employed as PURGATIVES. ‘They promote secre- 
tion from the mucous follicles of the intestines, from the liver, and the 
pancreas. They are rarely, however, used alone; being, in general, 
either combined with or followed by other cathartics (as jalap, senna, 
colocynth, or the saline purgatives). Thus it is a common practice to 
exhibit a blue or calomel pill at night, and an aperient draught the fol- 
lowing morning, the object being to allow the pill to remain as long as 
possible in the bowels, in order that it may the more effectually act on 
the liver. Mercurial purgatives are administered for various purposes, 
sometimes as anthelmintics, sometimes to assist in evacuating the con- 
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tents of the alimentary canal ; but more commonly with the view of pro- 
moting the secretions, particularly of the liver, or of producing counter- 
irritation, and thereby to relieve affections of other organs, as the skin or 
head. 

The great value of mercurials 1s as st4LoGoGUES. Formerly it was 
supposed, that the beneficial effects of mercury were proportionate to the 
degree of ptyalism, and thus to eradicate particular affections it was 
thought necessary to cause the evacuation of a given quantity of saliva. 
“ T have heard,” says Dr. Wilson Philip (op. cit. p. 19),the late Dr. 
Monro, of Edinburgh, state the quantity of saliva which must be dis- 
charged daily, to eradicate particular affections.” Modern experience 
has proved the incorrectness of this notion; and we now rarely find 
it necessary to excite a high degree of salivation; indeed, frequently it 
would be prejudicial, but we sometimes find it requisite to keep up this 
effect for several weeks, particularly in diseases of a chronic character. 

Production of sore mouth and salivation—One of the most efficacious 
methods of putting the system under the influence of mercury is friction 
with the unguentum hydrargyri; but the troublesome and unpleasant 
nature of the process is a strong objection to it in practice, more espe- 
cially in venereal diseases, in which patients usually desire secresy. 
Full directions for its employment will be given hereafter (vide Ung. 
Hydrargyri). In the year 1779, Mr. Clare (Essay on the Cure of 
Abscesses by Caustic, also a New Method of introducing Mercury ito 
the Circulation, 1779) proposed a new method of causing salivation by 
friction, and which consists in rubbing two or three grains of calomel, or 
of the protoxide of mercury, on the inner surface of the cheeks and gums. 
It is said that the metal quickly becomes absorbed, and causes salivation, 
and if care be taken not to swallow the saliva, diarrhoea does not occur. 
Notwithstanding that Hunter, Cruikshank, and others, have tried this 
plan, and reported favourably of it, and that it is free from the objections 
made to the use of mercurial ointment, it has never been a popular 
remedy. Fumigation, as a means of affecting the general system, is an 
old method of treating venereal diseases. Turner (On the Venereal Dis- 
ease) employed for this purpose cinnabar; Lalouette (Nouv. Method. de 
traiter les Malad. Vénér. 1776) calomel; and the late Mr. Abernethy 
(Surgical and Phys. Essays) the protoxide. Mr. Colles (op. cit. p. 58) 
has frequently seen fumigation fail in exciting salivation. He says, 
an easy mode of fumigating any part is by using mercurial candles (com- 
posed of cinnabar or oxide of mercury mixed with melted wax, with a 
wick, and burt under a curved glass funnel). Baumé used mercurial pedi- 
luvia to excite salivation, composed of half a grain of corrosive subli- 
mate dissolved in a pint of distilled water, and in a solution of this 
strength the patient immersed his feet for the space of two hours; several 
objections, however, exist to the practice, which has been rarely fol- 
lowed. Upon the whole, the most convenient method of producing 
salivation is by the tnternal use of mercurials, particularly of those pre- 
parations which are mild in their local action, as blue pill, calomel, and 

the hydrargyrum cum creta. 

Treatment before and during salivation.—Formerly the use of mercu. 
rials was preceded by antiphlogistic measures, such as blood-letting 
purging, warm bathing, and low diet, but they are now rarely resortec 
to, though useful, by facilitating absorption. Mr. Colles (Practica 
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Observations on the Venereal Disease, p. 28) thinks that these preparatory 


measures have been improperly omitted, and that the want of them 
has, of late years, contributed to bring this valuable remedy into much 
disrepute—in which opinion I am disposed to join him. Occasionally 
great difficulty is experienced in affecting the mouth, a circumstance 
which may arise from the irritable condition of the bowels; and when 
this is the case, munction should be resorted to, or opium or vegetable 
astringents conjoined. Sometimes, however, the system appears insus- 


ceptible to the influence of mercury, and this may arise from idiosyncrasy, 


or from the presence of some disease, particularly fever. Emetics and 
blood-letting are useful in these cases, as they promote absorption ; and 
as the influence of the former depends on the state of nausea produced, 
tartar emetic will be the best vomit, since it is the most powerful nau- 
seant. Varying the mode of administering the mercury will also some- 
times facilitate its operation on the system: thus, if it have been employed 
internally, inunction should be tried, and vice versd. 

During the time that the patient’s mouth is sore, he should, if possible, 


‘confine himself to the house, use warm clothing, avoid exposure to cold, 


take light but nourishing food, and regulate the state of his stomach and 
bowels. Mr. Hunter thought that during a mercurial course the manner 
of living need not be altered: but Mr. Colles (op. cit. p. 34) has 
properly, I think, objectedto this. If the discharge become exces- 
Sive, or ulceration of the gums take place, the further use of mer- 


cury is of course to be stopped; and, in order to moderate the effect 


already produced, the patient should be freely exposed to a cool but dry 


alr, use purgatives and opium, and wash his mouth with some astringent 


and stimulating liquid. Ihave generally employed, as a gargle, a solu- 
tion of the chloride of soda or of lime; but in the absence of these, a 
solution of alum, or of sulphate of copper, may be used. With regard 
to internal remedies, I have no confidence in any as having a specific 


power of stopping salivation, though iodine, sulphur, nitre, and other 


substances, have been strongly recommended. Sometimes sulphate of 
quinia is administered with advantage. Mee 
Accidents during salivation—Occasionally, during salivation, certain 


effects result from mercury, which are in no way necessary or useful in a 


therapeutical point of view: on the contrary, some of them are highly 
prejudicial. Thus, sometimes, excessive salivation, with ulceration of the 


gums, takes place, as already noticed: not unfrequently gastro-intestinal 


irritation (or actual inflammation) comes on, and which may require the 


suspension of the use of mercury, or its employment by way of inunc- 
tion, or its combination with opium or vegetable astringents. I have 


already noticed fever, eczema mercuriale, mercurial erethysm of Pearson, 


_&c. as other occasional effects. In feeble and irritable habits, mereury 
sometimes disposes sores to slough. Occasionally a kind of metastasis of 
the mercurial irritation is observed: thus, swallowing a large quantity of 
cold water, or exposing the body to cold and moisture, has caused a tem- 
porary cessation of salivation, attended with violent pams or convulsions, 
or great irritability of stomach. 


: 


Curative action of salivation.—Though no surgeon ascribes the cura- 


tive action of mercury to the salivation, yet, without this effect, the 
‘curative influence is not usually observed. Hence, though the one can- 
‘not be considered to stand to the other in the relation of cause and effect, 
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yet the two are usually contemporaneous: so that when we fail to induce 
some affection of the mouth, we do not observe the beneficial effects of 
mercury. (On this subject consult Colles, op. cit. p. 31). 

Diseases for which salivation is employed. — Having offered these 
general remarks on salivation as a remedial agent, I proceed to notice its 
use in particular diseases. 

(a.) Fever.—It has been said that salivation diminishes the susceptibi- 
lity to the contagion of fever, whether common or specific; but that it is 
not an absolute preventive is shown by the fact, that patients under the 
full influence of mercury have caught fever and died of it, as will be 
found noticed by my friend, Dr. Clutterbuck, in his Inquiry into the Seat 
and Nature of Fever. J have several times used mercurials as sialo- 
‘gogues in fever; I believe, for the most part, with advantage. I have 
only used them when there was some marked local determination or 
inflammatory condition. I have seen three fatal cases of fever in which 
mercurials were used profusely, without having any effect on the mouth; 
but in other instances, in which the mouth became affected, recovery 
took place. My experience, therefore, agrees with that of Dr. Copland 
(Dict. of Pract. Med. i. 929), namely, that death, after salivation has 
‘been established, is very rare. Whether the recovery was the conse- 
quence of ‘the mercurial action, or the salivation the result of the mitiga- 
tion of the disorder, as Dr. Bancroft (On Yellow Fever) and Dr. Graves 
(Lond. Med. Gaz. xx. 147) assert, cannot be positively proved, though I 
think the first more probable. Dr. Graves (op. cit.) declares the use of 
mercury in fever to be both injudicious and unnecessary, unless inflam- 
mation of some organ be set up. In this opinion I cannot agree with 
him. Dr. Macartney (Treatise on Inflammation, p. 162), on the other 
hand, says, “In no single instance have I known it [mercury] fail in 
arresting the progress of the disease, provided the fever be not combined 
with visceral affections, or characterized from the beginning with unusual 
prostration of strength.” The great indisposition of the system, in fever, 
to take on the mercurial action, is frequently a most annoying circum- 
stance. It may sometimes be overcome by the employment of mercurials 
both ‘internally and externally. Mr. Lempriere (Pract. Observ. on Dis- 
eases of the Army of Jamaica), who practised in Jamaica, finding that 
calomel was often exhibited in immense quantities, without exciting any 
apparent action, was induced to employ corrosive sublimate in doses of 
the eighth part of a grain, with the addition of ten drops of laudanum, 
and this quantity was repeated every hour until some affection of the 
mouth was observed, or until the more alarming symptoms had consi- 

derably abated. | 
The beneficial influence of mercurials has been more particularly 
experienced in the fevers of warm climates, especially those of the 
East Indies (Johnson, On Diseases of Tropical Climates, pp. 32, 96, 97, 
122, &c. &c. 3d. ed.; Annesley, On the Diseases of India, p. 391, 2d. ed.) 
‘It has been said by several writers (Johnson, op. cit. p. 37; Bancroft, On 
Yellow Fever; Musgrave, Edinb. Med. & Surg. Journ. xxviii. 40), that im 
the yellow fever of the West Indies its beneficial effects are not equally 
evident. : 

(b.) Inflammation.—Of late years various forms of inflammation have 
been most successfully combated by the use of mercury. Hence this 
mineral is termed an antiphlogistic. We are principally indebted to Dr. 
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Hamilton (Duncan’s Med. Comm. vol. ix.), Dr. Yeats (Duncan’s Ann. of 
Med. vol. vii.), Dr. Wright (Med. Facts & Observ. vol. vii.), and Rambach 
(Dissert. Usus Mercuri in Morb. Inflamm. 1794) for its introduction into 
use in this form of diséase. Its influence is that of a profoundly acting 
alterative (vide p. 10). Its curative power is not satisfactorily accounted 
for by the equalization of the circulation, the augmentation of the secre- 


tions, or the increased activity of the absorbents caused by mercury. 


Mercury is not equally serviceable in all inflammations, but it is exceed- 
ingly difficult to generalize; that is, to point out in what circumstances 
those inflammations agree which are benefited by it. It appears, how- 
ever, that the nature of the tissue, the structure of the organ affected, 
and the quality or kind of inflammation, are points of considerable im- 
portance as affecting its use. 

Thus it appears that inflammations of membranous tissues are those 
principally benefited by a mercurial plan of treatment; and more espe- 
cially those in which there is a tendency to the exudation of coagulable 
lymph or of serous fluid—as meningitis, pleuritis, pericarditis, and peri- 
tonitis (particularly of puerperal women). In inflammation of the lining 
membrane of the air-tube, but more especially in croup, or, as it is some- 
times termed, plastic inflammation of the larynx, mercury is one of our 
most valuable remedies; and as this disease is one which terminates 
rapidly, no time should be lost in getting a sufficient quantity of mercury 
into the system. Calomel is usually employed; but when the bowels are 
very irritable, the hydrargyrum cum cretd, or even mercurial inunction, 
may be resorted to. In inflammation of the tunics of the eye, particu- 
larly iritis, mercury (next to blood-letting) is the only remedy on which 
much confidence can be placed; and we use it not merely with a view of 
putting a stop to the inflammatory action, but also in order to cause the 
absorption of the effused lymph (Lawrence, Lectures on Diseases of the 
Eye, in Lancet, vol. x. p. 198; Mackenzie, On Diseases of the Hye, 
2d. ed. pp. 389, 394, 503). In inflammation of the synovial membranes, 


- mercury has been employed, and in some cases with manifest advantage. 


me 


In dysentery, mercury has been extensively used, especially in warm 
climates. By some, calomel has been employed merely as a purgative 
(Jackson, Ballinghall, Bampfield, and Annesley) ; by others, to produce 
its sialogogue effects (Johnson and Cunningham). 

_ The structure of the organ influences the effect of mercury: at least 
it is well known that this mineral is more beneficial in inflammation of 
certain organs (especially those of a glandular structure, as the liver) 
than of others; and we refer it to some peculiarity in the structure of the 
part affected. In hepatitis of either temperate or tropical climates (par- 
ticularly of the latter), mercury is advantageously employed (Sir James 
M‘Grigor, Medical Sketches; Johnson, On Tropical Climates; Annesley, 
On Diseases of India). Blood-letting, however, should be premised, par- 
ticularly in the disease as usually met with in this country. In peri- 
pneumonia, more especially when hepatization has taken place, the best 


effects have sometimes resulted from its use; of course after the employ- 


ment of blood-letting. When hepatization has taken place, Dr. Davies 
(Lect. on the Diseases of the Lungs, &c. p. 191) recommends the use of 


blue pill and opium. In inflammation of the substance of the brain, 


also, mercury may be advantageously resorted to, after the usual 


- depletives. 
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The nature or quality of the infiammation also influences the effects, — 


and thereby the uses, of mercury. Thus, in syphilitic inflammation, 


mercurials are of the greatest utility; less so in rheumatic inflammation; — 
still less in scrofulous ; and most decidedly objectionable in cancerous or — 
scorbutic diseases. The treatment of rheumatism by calomel and opium | 


was proposed by Dr. Hamilton (op. cit.), and has found many supporters 
(vide Dr. Hope, Lond. Med. Gaz. xix. 815); and, undoubtedly, when the 


febrile action does not run too high, or when the pericardium becomes — 
affected, calomel and opium, preceded by blood-letting, will be found — 


serviceable. It appears to be best adapted to the fibrous or diffuse form 


of the disease, and to fail in the synovial (Dr. Macleod, Lond. Med. Gaz. — 
xxi. 361). The scrofulous habit is, for the most part, unfavourable to the 
use of mercury given as a sialogogue, but there are cases in which it is 
not only admissible but serviceable—as scrofulous ophthalmia, when of © 


an acute kind. In all maladies of a malignant character (as cancer, 
fungoid disease, &c.) mercurials are highly objectionable. 

(c.) Venereal diseases.-—It was formerly the opinion of surgeons that 
the symptoms of venereal diseases were progressive, and never disap- 
peared until mercury was administered; but it has, of late years, been 
clearly proved that this notion is erroneous: and we are indebted to some 
of our army surgeons—namely, to Messrs. Ferguson, Rose, Guthrie, 
(Med. Chirurg. Trans. vols. iv. and vili.), Hennen (Military Surgery), 
and Bacot (On Syphilis, 1821), and to Dr. Thomson (Ed. Med. and Surg. 
Journ. xiv.)—for showing that the venereal disease, in all its forms, may 
be cured without an atom of mercury. Moreover, it is fully established 
by the experience of almost every surgeon, that while in some instances 
mercury exercises a beneficial influence hardly to be observed with re-. 
spect to any other disease or any other remedy, yet, that in some cases it 
acts most injuriously ; and it is generally supposed that many of the bad 
venereal cases formerly met with, arose, in great part, from the improper 
use of mercury. It is a point, therefore, of considerable importance, to 
determine what cases are best adapted for a mercurial, and what for a 
non-mercurial, method of treatment; for in admitting the possibility of a 
cure without this agent, it is not to be inferred that the method is either 
eligible or expedient ; nay, the very persons who have proved this pos- 
sibility, admit that in some cases this mineral, given so as to excite 


moderate salivation, is advisable. One fact is, I think, now tolerably — 
well established—viz. that the cure of venereal, diseases without the 


aid of mercury is much slower and less secure against relapses than 
by a mercurial treatment (vide Colles, Pract. Observ. on the Vener. Dis- 
ease, p. 318). It is not easy to lay down rules to guide us in the selec- 
tion of the one or the other of these methods of treatment. Mr. 


| 


Carmichael (On Venereal Diseases, 2d ed. 1825) relies principally on the ~ 


eruption, and, next to this, on the appearance of the primary ulcer; and 
of the four forms of the venereal disease which he has described, namely, 
the papular, the pustular, the phagedenic, and the scaly, full courses of 


mercury are required, he says, in one only-—namely, the scaly ; in which — 
the primary sore is the Hunterian chancre or callous ulcer, and the erup- — 
tion partakes of the characters of lepra or psoriasis. But it has been — 
satisfactorily proved by experiments made in the military hospitals, that 


even this scaly form of the disease may get well without mercury ; and, 


on the other hand, in the pustular and papular forms, mercury is often a— 


| 


7 
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most valuable agent. Hennen, Rose, Guthrie, and Thomson, advise the 
employment of moderate quantities of mercury whenever the disease does 
not readily subside under the use of ordinary methods of treatment. But 
unless some special circumstances contra-indicate the use of mercury, it 
is, I think, advisable to affect the mouth slightly in most forms of the 
disease. 

_ The circumstances which deserve attention, as affecting the use of mer- 
cury, arenumerous. The following are the principal :— 

a. Scrofula.—Some of the worst and most intractable forms of the 
venereal disease occur in scrofulous subjects ; and in such, mercury is in 
general prejudical. I have seen numerous instances of its injurious 
effects. One case which fell under my notice was that of a medical stu- 
dent, who, after three years’ suffering, died; having been made much 
worse on two occasions by what I conceived to be the improper use of 
mercury, once by his own act, and a second time by the advice of the 
surgeon of his family. Mr. Colles (op. cit. p. 236), however, denies the 
baneful influence of mercury in scrofula, and advises its use for the cure 
of syphilis in scrofulous subjects; but he admits that the profession gene- 
rally entertain a contrary opinion. 

_ B. Condition of the primary ulcer.—Another point deserving attention 
in deciding on the use of mercury, is the condition of the primary sore: 
if it be much inflamed, or of an irritable nature—-if it be of the kind 
called phagedenic, or at all disposed to slough—mercury must be most 
carefully avoided, as it. increases the disposition to sloughing. In one 
case that fell under my notice, a gentleman lost his penis by the impro- 
per use of mercury, under the circumstances just mentioned. 

_ y. Extreme debility with hectic fever—This condition is usually be- 
lieved to contra-indicate the employment of mercury. But Mr. Colles 
(op. cit. p. 206) asserts, “ that a patient affected with secondary symp- 
toms, even though extremely attenuated, and, as it were, melting away 
under the effects of hectic, can with perfect safety and advantage at once 
commence a course of mercury; by which not only shall his venereal 
symptoms be removed, but at the same time his general health be re- 
established.” 

(d.) Cholera.— Writers on the spasmodic cholera, both of this country 
and of India, speak for the most part favourably of the effects of mercury, 
especially in the form of calomel. I may refer to the works of Drs. 
Johnson, Venables, and Hamett, and of Messrs. Annesley, Orton, and 
Searle, in proof. I have met with no writers who attribute 111 effects to 
it.. Unfortunately those who advocate its use are not agreed as to the 
dose, or frequency of repetition; some advising it as a purgative ; some 
as a sedative, in combination with opium ; others, lastly, using it as a 
sialogogue. It is deserving of especial notice, that when salivation takes 
place, the patient in general recovers. — Dr. Griffin (Lond. Med. Gaz. xxi. 
p- 882), however, has shown that this 1s not invariably the case. (For fur- 
ther information on the use of mercurials in cholera, vide HypRrarGyri 
Cutoripum). 
 (e.) Dropsy.—In this disease, mercurials may do either good or harm. 
Thus when the dropsical effusion depends on inflammation, they may be 
mployed with the best effects, as when hydrocephalus arises from menin- 
itis, or hydrothorax from pleuritis. When ascites is occasioned by an 
enlarged liver, which compresses the vena porte, and thereby gives rise 
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to effusion, mercurials are sometimes beneficial. On the contrary, when 
dropsy occurs in old subjects, and when it depends on, or is accompanied | 
by, general debility, salivation is almost always hurtful. Moreover, 
when the effusion arises from mechanical causes not removable by mer- 
cury, as obliteration of any of the venous trunks, or pressure of malignant 
tumors, salivation is injurious. Occasionally dropsical effusion takes 
place without any appreciable cause, and then, of course, if mercury be 
employed, it must be in part on speculation. . In such cases calomel is 
not unfrequently employed in combination with squills or foxglove. 

(7) In chronic diseases of the viscera, especially those arising from or 
connected with inflammation, mercury is frequently serviceable. Thus, 
in enlargement or induration of the liver, in hepatization of the lungs, 
&c. In those diseases commonly termed malignant, as cancer and fun- 
eus hematodes, and also in diseases of a non-malignant character, but. 
occurring in debilitated subjects, mercurials, given so as to excite saliva- 
tion, are objectionable. ‘ 

(g.) In chronic diseases of the nervous system.—Mercury has been 
recommended in paralysis, and on some occasions has proved exceed- 
ingly efficacious. I have seen hemiplegia, with impaired vision and 
hearing, headache, and cramps of the extremities, recover under the use 
of mercury, after blood-letting, purgatives, &c. had failed. The patient 
(a young man) was kept under the influence of the medicine for two 
months. Mr. Colles (op. cit. p. 327) has likewise found it most effica- 
cious in paralysis. In tetanus, mania, epilepsy, hysteria, tic douloureux, 
and other affections of the nervous system, mercury has been used with 
occasional benefit. | 

The foregoing are some of the more important diseases against which 
mercurials have been successfully administered as sialogogues. 


Hydrar'gyrum cum Cre'té.—Mer'cury with Chalk. 


History.— This compound (called also mercurius alcalisatus, or 
aethiops absorbens) is first mentioned, I believe, by Burton, in 1738. 
PREPARATION.—It is prepared by rubbing three ounces of mercury with 
five ounces of chalk, until globules are no longer visible. On account of 
the tediousness of the process, the friction is usually effected by steam. 
If this powder be digested in acetic acid, the lime of the chalk is dis- 
solved, and the carbonic acid escapes ; but the greater part, ifnot the whole 
of the mercury, is insoluble in the acid, and hence is not the protoxide. 
If examined by a lens, the residuum is found to consist of minute 
separate globules, which readily whiten silver and gold, showing they are 
in the metallic state. Hence it is probable that the quicksilver is, for 
the most part, mechanically divided only, but a small portion may per- 
haps be oxidized. 
PROPERTIES AND CHARACTERISTICS.—It is a greyish powder, which 
effervesces on the addition of acetic acid, yielding a solution of lime, 
which may be distinguished by the tests for the calcareous salts already 
mentioned. By digestion in nitric acid, we obtain a solution known to 
contain mercury by the characters already detailed for the mercurial 
ae See generally. By heat the mercury is volatilized, leaving the 
chalk. . 
Comrosition.—It consists of mercury and chalk, with perhaps a little 
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eee of mercury. It contains three parts of mercury and five of 
chalk. : 

PuysiotocicaL Errects.—It is an exceedingly mild but valuable 
mercurial. In full doses it acts as a gentle laxative, promoting the 
secretion of bile and intestinal mucus, but sometimes creating a little 
sickness. The chalk renders it antacid. By repeated use it occasions 
the constitutional effects of mercury already described. 

Usrs.—It is a valuable remedy in syphilis infantum. It is frequently 
employed to promote and improve the secretions of the liver, pancreas, 
and bowels, in various disordered conditions of the digestive organs, 
accompanied by clay-coloured stools: or purging. In strumous affec- 
tions of children (especially enlarged mesenteric. glands), and other 
chronic maladies, it is administered with great advantage as an 
alterative. 

ADMINISTRATION.—To adults it is given in doses of from five grains to 
a scruple, or half a drachm. For children the dose is two ‘or three 
grains. Rhubarb, carbonate of soda, or, in some cases, Dover’s powder, 
may be conjoined with it. 


Hydrar'gyrum cum Magne'sid.—Mer'cury with Magne’ sia. 


Under this name there is a compound in the Dublin Pharmacopeia, 
prepared by rubbing two parts of mercury with two parts of manna until 
the globules disappear, and then washing out the manna with water, and 
adding eight parts of subcarbonate of magnesia. Its effects and uses are 
analogous to the preparation just described. 


Pill'ule Hydrar'gyri.—Pills of Mer'cury. 


Hisrory.—The oldest formula for mercurial pills is that of Barbarossa 
(at one time admiral of the Turkish fleet, and afterwards governor or 
king of Algiers), and which was communicated by him to Francis the 
First, king of Franconia, who made it public. The common name for 
this preparation is blue pill, or pilule cerulee. ) 

PREPARATION.—In the London Pharmacopeia it is ordered to_be pre- 
pared by rubbing two drachms of purified mercury with three drachms 
of confection of roses, until globules are no longer visible, and then 
_ adding a drachm of powdered liquorice-root. In the Dublin Pharmaco- 
peia extract of liquorice is substituted for the root. In the Edinburgh 
Pharmacopoeia one part of mercury, one of confection of roses, and two 
of starch, are employed. The friction is usually effected by steam power. 
By trituration the metal is reduced to a finely-divided state, and becomes 
intimately mixed with the confection and liquorice powder. 

PRoPERTIES.—It is a soft mass, of a convenient consistence for making 
into pills, and has a dark blue colour. When rubbed on paper, or glass, 
it ought to present no globules; but applied to gold it communicates a 
silvery stain. 

Composttion.—Three grains of this pill contain one erain of mercury. 

Impurrry.—If any sulphuric acid should ,have been added to the 
confection to brighten its colour, some subsulphate of mercury will be 
formed—a compound which possesses very energetic properties. 
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acts as a purgative. In small doses it is alterative, and, by repetition, | 
produces the before-mentioned constitutional effects of mercurials. 
Usrs.—The practice of giving a blue pill at night, and a senna | 


PuysroLocicaL E¥rrects.—In full doses (as fifteen grains) it frequently 
| 


draught the following morning, has become somewhat popular, in con- | 
sequence of its being recommended by the late Mr. Abernethy, in various | 
disorders of the chylopoietic viscera. As an one in doses of two — 
or three grains, blue pill is frequently resorted to. Lastly, it is one of the | 
best internal agents for exciting salivation, in the various diseases for 
which mercury is adapted. 
ADMINISTRATION.—The usual mode of exhibiting it is in the form of | 
pill, in the doses already mentioned; but it may also be administered — 
when suspended in a thick mucilaginous liquid. If the object be to 
excite salivation, we may give five grains in the morning, and from five 
to ten in the evening; and to prevent purging, opium may be conjoined. 


Unguen'tum Hydrar'gyri.—Oint'ment of Mer'cury. 


History.—Mercurial ointment was known to, and employed by, the | 
ancient Arabian physicians—for example, Abhenguefith, Rhazes, and 
Avicenna: so that it has been in use certainly 1000 years. However, 
Gilbertus Anglicus, who lived about the commencement of the thirteenth 
century, was the first who gave a detailed account of the method of — 
extinguishing mercury by fatty matters. Besides its more common 
appellation of mercurial ointment, it was formerly termed blue or 
Neapolitan ointment. 

PREPARATION.—In the London, Dublin, Edinburgh, and United 
States Pharmacopceias, the unguentum hydrargyri fortius is prepared by 
rubbing two pounds of mercury with an ounce of suet and twenty-three 
ounces of lard, until globules are no longer visible. To promote the 
extinction of the mercury, the metal should be previously triturated with | 
some old mercurial ointment. Rancid lard also assists the extinction of © 
the globules. i : 

Some assert that the mercury is in a finely-divided metallic state, 
though, if well prepared, there are no appearances of globules when the 
ointment is examined by a lens. In favour of this view Guibourt 
(Pharm. Raisonnée, ii, 140) states, that by digesting ether on mercurial _ 
ointment, the fatty matter may be dissolved and liquid mercury obtained 
in equal weight to that used in making the ointment. Now it is unlikely, 
if the mercury had been previously oxidized, that the ether could 
deoxidize it; and therefore, this experiment (supposing the results to be 
those mentioned) appears almost decisive that the mercury is in the 
metallic state; but on repetition of the experiment, I have not obtained — 
the results stated by M. Guibourt.. Mr. Donovan, however, thinks that | 
part of the mercury attracts oxygen, and that the oxide thus formed 
unites with the fatty matter. I have seen no satisfactory explanation of 
the efficacy of old mercurial ointment in extinguishing the mercury; | 
Guibourt offers the following :—By trituration, both lard and mercury — 
assume oppositely electrical states, the lard becoming negative, the 
mercury positive; these states, he supposes, determine a more intimate 
mixture of the particles, and a greater division of the mercury. Now 
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rancid lard and old mercurial ointment, having attracted oxygen from the 
air, more readily take on the negative condition, and hence their efficacy 
in promoting the extinction of the mercurial globules. Guibourt also 
‘asserts, that mortars of marble or wood are better adapted for making 
this ointment than thése of metal, on account of their power of con- 
ducting electricity being less. 

PRoPERTIES.— It is an unctuous fatty body of a bluish grey colour, 
and if properly prepared, gives no traces of globules when rubbed on 
paper, and examined by a microscope ; but when rubbed on gold, it 
quickens it. 

ComposiTion.—This compound contains half its weight of mercury. 

PuysioLocicaL Hrrects.—Mercurial ointment possesses very little 
power of irritating the parts to which it is applied; but when either 
swallowed or rubbed into the integuments, readily produces the constitu- 
tional effects of mercury. Thus ‘@ullerier says, that three or four. pills, 
containing each two grains of this ointment, and taken successively, have 
often sufficed to excite violent salivation. He also tells us, that if the 
object be to produce ptyalism, in a very short space of time, we may 
effect it by giving half a drachm of the ointment in the space of twenty- 
four hours. 

When rubbed on the surface of the body, it produces the same consti- 
tutional effects as the other preparations of mercury; but if the lard 
which it contains be not rancid, no obvious local effect is usually pro- 
duced. Applied to ulcerated surfaces, mercurial ointment is a stimulant, 
and in syphilitic sores is oftentimes a very useful and beneficial appli- 
cation. 

Usrs.—It is rarely or never administered inéernally in this country, 
but has been much used on the continent, and with great success. 
It certainly well deserves a trial where the system appears insus- 
ceptible to the influence of mercury; for Cullerier says, the difficulty 
with him has been rather to check than to excite salivation by it. 

Applied externally, it is employed either as a local or constitutional 
remedy. Thus as a Jocal agent it is used as a dressing to syphilitic 
sores, or rubbed into tumors of various kinds (not those of a malignant 
nature, as cancer and fungus hematodes), with the view of exciting the 
action of the lymphatic vessels. Sometimes, also, it is employed to 
destroy parasitic animals on the skin. As a means of affecting the con- 
stitution we use mercurial inunctions in syphilis, in inflammatory dis- 
eases, and, in fact, in all the cases (already noticed) in which our object 
is to set up the mercurial action in the system, more especially when the 
irritable condition of the digestive organs offers an objection to the 
internal employment of mercurials. It may be laid down as a general 
rule, that mercury may be used with more safety by the skin than by the 
stomach; but reasons of convenience, which I have already alluded to, 
frequently lead us to its internal use. 

_ ApMINISTRATION.— Internally, it is given in doses of from two to five 
grains, made into pills, with either soap or some mild powder, as liquo- 
rice. Eternally, when the object is to excite very speedy salivation, 
half a drachm may be rubbed into the skin every hour, washing the part 
each time, and varying the seat of application. If, however, it be 
not desirable or necessary to produce such a speedy effect, half a 
drachm or a drachm, rubbed in night and morning, will be sufficient. 
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During the whole course of inunction the patient should wear the same _ 
drawers night and day. | 

When the friction is performed by a second person, the hand should 
be enveloped with soft oiled pig’s bladder, turned inside out (Colles, op. 
cit. p. 42). In making use of mercurial frictions, it is to be recollected 


‘they ought not to be violent, but long continued, and had better be 


carried on near a fire, in order to promote the liquefaction and 
absorption of the ointment. In syphilis, and other diseases in which — 
our sole object is the constitutional affection, it matters little to_ 
what part of the body the ointment is applied, provided the cuticle be 
thin (for this inorganized layer offers an impediment to absorption in - 
proportion to its thickness). The internal parts of the thighs are usually, 
therefore, selected. However, in liver complaints, the inunctions are— 
made in the region of the organ affected. The occasional use of the 
warm bath promotes absorption when the ointment is applied to the 
skin. 
Uneventum Hyprareyri Mirtvus (Ph. Lond. & Dublin).—This 
is prepared by mixing a pound of strong mercurial ointment with two _ 
pounds of lard. It contains a sixth part of its weight of mercury. This” 
preparation is applied as a dressing to ulcers and cutaneous diseases. 

Ceratum HyprarGyri Composituym (Ph. Lond.: stronger oint- 
ment of mercury ; soap cerate, aa 3iv.; camphor, sj. M.)—Its uses are. 
similar to those of the following preparation :— | 

Linimentum Hyoprareyri Compositum (Ph. Lond.: stronger 
ointment of mercury ; lard, of each, siv.; camphor, 5j.; rectified spirit, 
£.5j.; solution of ammonia, f.siv. M.)—Itis used (by way of friction) 
in chronic tumors, chronic affections of the joints, &c., where the object 
is to excite the action of the lymphatic vessels. It is stated to cause 
salivation more readily than the common mercurial ointment, owing to 
the camphor and ammonia. 


Emplas'trum Hydrar'gyri.—Plas'ter of Mer'cury. 


In the London Pharmacopeeia, this is ordered to be prepared by add- 
ing eight grains of sulphur to a fluidrachm of heated olive oil, stirring 
until they unite. Then rub the mercury with the oil until the globules 
are no longer visible, and add a pound of melted lead plaster. In 
this process the sulphur of the sulphurated oil forms with the mercury a_ 
sulphuret, while the remainder of the metal is mechanically divided. 
Each drachm of the plaster contains fifteen grains of mercury. ; 

It is supposed to stimulate the lymphatic vessels of the parts to which - 
it is applied, and is used as a discutient in glandular enlargements and 
other swellings, whether venereal or otherwise, and also to the region of 
the liver in hepatic complaints. Dr. Wilson Philip (op. cit.) has seen it 
induce salivation. | 


is prepared in a similar manner to the last preparation, except that the 


Emupxiastrum Ammoniaci cum Hyprareyeo (Ph. Lond.)—This 


gum-resin ammoniacum is substituted for the lead plaster. The prepa- 
ration of the Dublin Pharmacopeia consists of ammoniacum, lb. j-3 pur 
rified mercury, 311j.; common turpentine, 5ij. M. It is a more powerful | 
compound than the last, and is employed in the same cases, especially in 


| 


venereal buboes. 
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Hydrar' gyri Ox'ydum.—Oxzx'ide of Mer'cury. . 


Hisrory.—The mode of preparing this compound was taught by 
Moscat in 1797. This oxide is sometimes termed the protoxide, sub- 
oxide, ash, grey, or black oxide (hydrargyri oxydum cinereum, hydrargyrt 
oxidum nigrum). 

Preparation.—In the London Pharmacopeia it is prepared by 
adding one ounce of calomel to a gallon of lime water: then frequently 
shake them, set by, and when the oxide has subsided, pour off the super- 
natant liquor, and wash the precipitate with distilled water: afterwards 
dry it (wrapped in bibulous paper) in the air. 

In this process double decomposition takes place: chloride of calcium 
is formed in solution, while oxide of mercury precipitates. 


REAGENTS. RESULTS. 
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In the Edinburgh Pharmacopeia one-fourth more lime-water is em- 
ployed, and the mixture boiled for a quarter of an hour. Tn the Dublin 
Pharmacopeeia, one part of calomel and four of water of caustic potash 
are employed. In this case chloride of potassium 1s formed in solution. | 
Properties.—Pure oxide of mercury is black, or nearly so. ‘The pre- 
sent preparation, however, is frequently greyish, owing to the presence 
of some undecomposed calomel. It is readily decomposed by light 
(especially by the solar rays), becomes olive coloured, and is resolved into 
metallic mercury and the binoxide. It is odourless, tasteless, insoluble in 
water and the alkalies, but soluble in nitric acid and acetic acid. By the 
action of hydrochloric acid it forms water and calomel. When heated it 
is first decomposed, and then completely dissipated. 
CHARACTERISTICS._—Heated in a glass tube it evolves oxygen, while 
metallic globules are sublimed. Dissolved in nitric acid it forms a proto- 
mercurial salt, known by the before-mentioned characters for these sub- 


stances. 
_ ComposiTion.—The composition of this oxide is as follows:— 


Eq. Eq. Wt. Per Cent. Sefstrom. 
Mercury ..-..-.-- Levees» UBT ase? or OG FO ese ts 96°2 
Oxygen. .....-- 1 ee eae Sieiey sexetied « BEL Wrest yaks 3°8 
OUEST eee ea caer ee en eee ee ae se ee eR TESTE POLY TT 
Oxide of Mercury. . 1 ----+-> 210 ...-.- 10000 ..-..- 100°0 


. Purrry.—Digested, for a short time, in dilute hydrochloric acid, the 
solution, when filtered, should form no precipitate with either potash or 
oxalate of ammonia. If any binoxide had been dissolved, the potash 
would throw it down as a reddish or yellowish hydrate. If any carbonate 
of lime had been precipitated, the oxalate would recognise it. 

PuystoLogicaL Errects.—Pure oxide of mercury 1s one of the least 
irritating of the mercurial preparations, and, therefore, when swallowed, 
~ does not prodtice much disorder of the alimentary canal. In small doses 
st acts as an alterative and purgative. When taken in repeated doses, 

- its constitutional effects are similar to those of other mercurials. 
 ‘Usus.—Mr. Abernethy employed it as a fumigating agent. The fol- 
lowing are his directions for using it:—Place the patient in a vapour 
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bath, in a complete suit of under garments, with a cloth around his chin. | 
Two drachms of the oxide are then to be put on a heated iron within the © 
machine in which the patient is sitting. After continuing in the bath for — 
about fifteen or twenty minutes, the body is found to be covered with a | 
whitish powder. The patient should be placed in bed, and lie in the same | 
clothes till morning, and then go into a tepid bath. By this mode of | 
proceeding, Mr. Abernethy says, he has known salivation induced in | 
forty-eight hours. 

Oxide of mercury is rarely employed as an internal remedy; indeed, 
its varying composition is a strong objection to its use. As an external 
application it has been used in the form of ointment, and also suspended 
in a weak solution of chloride of calcium, under the name of black-wash. 

ADMINISTRATION.—For internal use the dose is from half a grain to 
two or three grains. 

Uneuventum Hyprareyri Oxypr (oxide of mercury, 1 part; 
lard, 8 parts: mix them thoroughly, Ph. E.dinb.)—This is intended to be 
a substitute (of a fixed strength) for the common mercurial ointment. 
According to Mr. Donovan, this ointment should be kept at a temperature 
of 350° F., for the space of two hours, in order that the oxide and the 
fatty matter may enter into union. It is used as a substitute for mercu- 
rial ointment. 

Lorto Niera (black-wash; aqua mercurialis nigra; aqua phagede- 
nica mitis).—This is prepared by adding calomel to lime-water. The 
proportions of the ingredients may be varied, but in general one drachm 
of calomel is used to a pint of lime-water. Oxide of mercury precipitates, 
and chloride of calcium remains in solution. As the efficacy of the wash 
depends on the oxide, the bottle must be well shaken every time of using 
it. This compound is a favourite application to venereal sores of almost 
all kinds,—in most being serviceable, in few or none being hurtful. 


Hydrar’gyri Binox'ydum.—Binox'ide of Mer'cury. 


History.—This is the peroxide or red oxide of mercury of some 
writers. Geber (Sum of Perfection, book i. part iv. ch. 16) describes 
the method of making that variety of it which is prepared by calcination, 
and which was formerly called red precipitate per se (mercurius precipi- 
tatus ruber per se) or calcined mercury (hydrargyrum calcinatum). He 
calls it coagulated mercury. | 

PREPARATION. (a.) By precipitation.—In the London Pharmacopeia 
this compound is directed to be prepared by adding 28 fluidounces of 
solution of potash to,four ounces of bichloride of mercury, dissolved in 
six pints (120 fluid ounces) of distilled water. The precipitated powder 
is to be washed with distilled water until the latter comes off tasteless, 
and is then to be dried. 

In this process one equivalent or 274 parts of bichloride of mercury 
are decomposed by two equivalents or 96 parts of potash, and yield one 
equivalent or 218 parts of binoxide of mercury, and two equivalents or 
152 parts of chloride of potassium. ’ 

REAGENTS. , RESULTS. 
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(b.) By calcination —In the Dublin Pharmacopeeia, hydrargyrum oxy- 
| dum rubrum is directed to be prepared by exposing mercury to a heat of 
600°, in an open glass vessel, with a narrow mouth and broad bottom, 
until it is converted into red scales. The heat vapourizes the mercury, 
which in this state attracts oxygen from the air, and forms this red or 
binoxide. ‘The long neck of the vessel prevents the escape of the vapours 
or newly-formed oxide. 

The process is a very tedious one, occupying several weeks; so that 
Geber’s remark was correct, that “it is a most difficult and laborious 
work, even with the profoundness of clear-sighted industry.” The appa- 
ratus which Mr. Boyle contrived for the manufacture of it, was long 
termed “ Boyle’s Hell,” from a notion that the mercury was tortured in it. 

PROPERTIES.—When prepared by precipitation it is in the form of an 
orange-red powder; but when made by calcination, occurs in small bril- 
liant scales of a ruby red colour. Both varieties agree in the following 
properties :—They are odourless, have an acrid metallic taste, are inso- 
luble in water, but soluble in both nitric and hydrochloric acids. They 
“are decomposed and reduced by heat and solar light: the precipitated. 
variety is more readily acted on by solar light than the variety made by 
calcination. 
| CHaRacTERISTICS.—When heated in a glass tube by a spiit lamp, it 
is decomposed into oxygen and mercury: the first may be recognised by 
-a glowing match, the second condenses in small globules. It dissolves 
completely in hydrochloric acid: the solution contains bichloride of mer- 
-eury, which may be known by the tests hereafter to be mentioned for this 
“substance (vide HyDRARGYRI BICHLORIDUM). | 

ComposiTion.—The composition of this substance is as follows :— 
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Binoxide of mercury prepared by precipitation usually contains some 

water. ) 

Purity.—Binoxide of mercury should be completely dissipated by 
heat, and be insoluble in water. Its solution in nitric acid should be un- 
affected by nitrate of silver, by which the absence of any chloride is 
‘shown. If an insufficient quantity of potash be employed in the prepa- 
ration of the precipitated variety, the product is brownish or brick-dust 

coloured, and contains oxichloride of mercury: (composed, according to 
Souberain, of 1 eq. bichloride of mercury and 3 eqs. of binoxide: 
Dumas, Traité de Chimie, iii. 615). ; 
~ PuHystoLocicaL Errects.—Binoxide of mercury is a powerful irritant, 
-and when taken internally, even in small doses, readily excites vomiting 
and purging; large doses would excite gastro-enteritis. Orfila (Toxicol. 
-Gén.) found that binoxide, obtained by precipitation from four grains of 
-bichloride, killed a dog in eighteen minutes. The constitutional effects 
of this preparation are the same as,those of mercurials generally. 
- Uses.—Binoxide of mercury is rarely employed as a medicine. It 
has been applied as an escharotic, either in the form of powder or oint- 
‘ment. Internally it was formerly exhibited to excite salivation in 
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venereal diseases, but is objectionable, especially where the bowels are | 
morbidly irritable. It is rarely or never used now. 
In pharmacy it is employed in the preparation of bicyanide of mercury 
(vide HypRARGYRI BICYANIDUM). __ a 

| ADMINISTRATION.—The dose of it is from a quarter of a grain to a! 
grain, given in the form of pill, in combination with opium. 
Lorio Frava: Lotio (seu aqua) phagedenica: yellow wash.—This | 
compound, which was formerly in frequent use, is prepared by adding | 
bichloride of mercury to lime-water. The proportions vary in different | 
formule. The quantity of bichloride should not, I think, exceed two) 
grains to an ounce of lime-water: the usual proportions are thirty grains | 
of bichloride to sixteen ounces of lime-water. The preparation, then, | 
consists of the yellow hydrated binoxide of mercury (which precipitates), 
chloride of calcium, and caustic lime; the two latter being in solution. 
But if the quantity of bichloride exceed 3% grains to an ounce of lime- | 
water, the precipitate 1s brown or brick-dust coloured, and contains | 
oxichloride of mercury, while the clear liquor holds in solution some | 
hydrargyro-chloride of calcium ; that is, a saline combination, in which | 
chloride of calcium is the base, and bichloride of mercury the acid | 
(Guibourt, Journ. Chim. Méd. iii. 377; also Pharm. Raisonnée, i. 563 ; | 
and Souberain, Nouv. Traité de Pharm. 11. 529). Yellow or phagedenic 
wash is applied, by means of lint, to venereal and_scrofulous ulcers. | 
Dr. Hintze (Brit. and For. Med. Rev. April 1836) used it with advantage | 
in chronic ulcers which succeed to burns. It should be well shaken, | 
and used in the turbid state. wt 


Hydrar' gyrieN¢ trico-Ov'ydum.—N'tric-ox'ide of Mercury. 


History.—This preparation was known to Raymond Lully in the 
latter part of the thirteenth century. It is commonly termed 7ed pre-| 
cipitated mercury (mercurius precipitatus ruber), or, for brevity, red pre- | 
cipitate. Itis the oxidum hydrargyrum rubrum per acidum nitricum of | 
the Edinburgh Pharmacopceia. . 

PREPARATION. — In the London Pharmacopeia this compound is | 
directed to be prepared by dissolving three pounds of mercury in a mix- | 
ture of a pound and a half of nitric acid and two pints (3x1.) of distilled | 
water. The solution is to be evaporated to dryness, and the residue 
reduced to powder; which is to be put in a shallow vessel, and heated by | 
a slow but gradually increased fire, until red vapours cease to arise. J 

This compound is best prepared on the large scale, for it cannot be so | 
well procured of the bright orange-red colour and crystalline or scaly | 
appearance usually considered desirable, when only small quantities of} 
materials‘are employed. Some advise a larger quantity of nitric acid to | 
be employed than is directed in the London Pharmacopeia. ‘The reduc- 
tion of the nitrate to powder is objectionable, as it diminishes the | 
crystalline appearance of the oxide. Mr. Brande (Manual of Chemistry) | 
says, “ the nitrate requires to be constantly stirred during the process, | 
which is usually performed in a cast-iron pot.” But in general a shallow | 
earthen dish is employed, with a second one inverted over it, and care is | 
taken not to disturb the nitrate during the operation. The heat of the 
sand-bath is employed. Indeed, some have asserted that the finest } 
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product is obtained when the calcination is performed in the same vessel 
in which the nitrate was formed, and without stirring, as directed in the 
Dublin Pharmacopeia (Dr. Barker, Odserv. on the Dubl. Pharm.) 

When quicksilver and the diluted nitric acid are digested together, the 
metal is oxidized at the expense of part of the acid, while binoxide of 
nitrogen escapes, and, combining with oxygen of the air, becomes 
nitrous acid: ‘The oxidized metal unites to some undecomposed acid to 
form a nitrate. If no heat be applied, a nitrate of the protoxide only 
is procured; but when heat is employed, a portion of nitrate of the 
‘peroxide is also produced. The following diagram will explain the 
formation of the protonitrate :— 

REAGENTS. RESULTS. 
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When nitrate of mercury is heated, decomposition takes place: the 

nitric acid is resolved into oxygen and nitrous acid, the first of which 


combines with the protoxide of mercury, forming therewith the binoxide, 
while the nitrous acid escapes. 
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Some pernitrate of mercury usually remains undecomposed, but the 
quantity is small. Mr. Brande states that 100 pounds of mercury with 
48 lbs. of nitric acid (sp. gr. 1:48) yielded 112 pounds of nitric-oxide of 
mercury. Hence 3 pounds of nitric acid must have remained in com- 

‘bination with the oxide. . 

PRoPeERTIES.—It occurs in bright tile-red or scarlet crystalline grains 
‘or scales. When quite free from nitrate of mercury, it is insoluble in 
water; but owing to the presence of a small quantity of nitrate, the 
nitric-oxide of mercury of commerce is usually slightly soluble in water. 
Dr. Barker (op. cit.) found that 1000 parts of water took up 0°62 of this 
oxide. The other properties and characteristics of this compound are 

‘the same as those of the last-mentioned preparation (vide HypRARGYRI 
BinoxypuM) 

 Purity.—Thepresence of some undecomposed nitrate may be recognised 
by heating the suspected nitric-oxide of mercury, when nitrous vapours are 
evolved, and by boiling in water, when a solution is obtained, from which 
lime-water and hydrosulphuric acid throw down precipitates. The nitric- 
oxide of mercury is completely dissipated by heat: hence the presence 

of non-volatile matters (as red-lead) might be readily detected. Heated 
before the blow-pipe on charcoal, the mercurial oxide is reduced and 
dissipated, but if red-lead be present, globules of metallic lead will be left 
behind. 

PuysioLoGicaL Errects.—Its local action is that of a powerful irri- 
tant (vide Hyprareyri Bryoxypum). When the nitric-oxide contains 

‘nitrate of mercury, its topical influence is rendered more energetic. Its 
‘constitutional effects are the same as those of other mercurials. 
Fabricius Hildanus, Bartholinus, Langius, and Jacobs (quoted by 
“Wibmer, Wirkung d. Arzneim. iii. 69), have reported cases in which the 
external use of this agent gave rise to salivation and other constitutional 
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effects of mercury. In the case mentioned by Jacob, death resulted from 
the application of it to a wart on the face. : 

Frederic Hoffmann, Ploucquet, Girtanner (Wibmer, op. ciz.), and more 
recently Mr. Brett (Lond. Med. Gaz. xiii. 117), have related instances of 
poisoning by its internal employment. 

Usrs.—Internally it has been administered in the form of pill in 
venereal diseases, but the practice is highly objectionable. 

As an external agent it is used in the form of powder (obtained by 
levigation) or ointment; the latter is officinal. As a caustic, it is” 
sprinkled over spongy excrescences, venereal warts, chancres, indolent 
fungous ulcers, &c. Mixed with eight parts of finely-powdered white 
sugar, it is blown into the eye with a quill in opacity of the comea 
(Mackenzie, On Diseases of the Eye, 2d ed. p. 584). 

Uncuentum Hyprareyri Nitrrico-Oxypum, Ph. Lond. and 
Dub. (Finely-powdered nitric-oxide of mercury, 3j.; white wax, 3ij.; 
lard, 5vj. Mix. The unguentum oxidt hydrargyrt rubri, Ph. Ed. con- 
sists of nitric oxide of mercury, one part; lard, six parts. Mix.)—This 
ointment undergoes decomposition by keeping ; its colour changing from 
red to grey, in consequence of the partial deoxidation of the nitric-oxide 
of mercury. Dr. Duncan (Edinb. Dispens.) says the presence of resin 
quickly causes it to become black. It is a valuable stimulant, and is 
frequently applied to indolent sores and ulcers, when we require to in- 
crease the quantity and improve the quality of the discharge ; to inflamed 
eye-lids (ophthalmia tarsi); chronic conjunctivitis, &c. 


Hydrar'gyri Chlo'’ridum.—Chlo’ride of Mer’cury. 


History.—Beguin in 1608, and Oswald Croll in 1609, are the first 
Europeans who mention this compound. Mr. Hatchett (Brande’s 
Manual of Pharmacy, 2d edit. 328) says it had been long known to the 
natives of Thibet. Its discoverer is unknown. It has had a great 
variety of names. The term calomel (calomelas, from xaddc, good, 
and pédac, black) was first applied to it by Sir Theodore de Mayenne 
(who died in 1655), in consequence, as some say, of his having had a 
favourite black servant who prepared it; or according to others, be- 
cause it was a good remedy for the black bile. Drago mitigatus, aquila 
alba, manna metallorum, and panchymagogum minerale, are some of the 
appellations for it. Mercurius dulcis, hydrargyrum muriaticum mite, 
submuriate of mercury, and subchloride, protochloride, or dichloride of 
mercury, are some of the more modern synonyms of it. 4 

Natura History.—Native calomel or corneous mercury occurs in 
crusts, and also crystallized in four-sided prisms terminated by pyra- 
mids. It is found at Deux-Ponts, Carniola, and in Spain. | 

PREPARATION. (a.) By sublimation.—Chloride of mercury is prepared 
by sublimation from a mixture of sulphate of mercury and chloride of 
sodium. | 
_ In the London Pharmacopeeia, two pounds of mercury are directed to 

be boiled with three pounds of sulphuric acid, to dryness, by which 
bipersulphate of mercuryis obtained. When cold, this is mixed, first with 
two pounds of mercury, then with a pound and a half of chloride of 
sodium, and afterwards sublimed. The sublimate is to be washed with 
boiling distilled water, and dried. | | 


, i 


CHLORIDE OF MERCURY. 465 


In the first stage of this process one equivalent or 202 parts of mer- 
cury decompose two equivalents or 80 parts of dry sulphuric acid; and, 
abstracting two equivalents or 16 parts of oxygen, to form one equivalent 
or 218 parts of binoxide of mercury, disengage two equivalents or 64 
parts of sulphurous acid. The binoxide combines with two equivalents 
or 80 parts of undecomposed sulphuric acid, forming one equivalent or 
298 parts of bipersulphate of mercury. 


REAGENTS. RESULTS. 
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If one equivalent or 298 parts of bipersulphate, one equivalent or 202 
parts of reguline mercury, and two equivalents or 120 parts of chloride 
of sodium, be intimately mixed and sublimed, reaction takes place, and 
we obtain two equivalents or 476 parts of chloride of mercury, and two 
equivalents or 144 parts of sulphate of soda. 
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Mr. Phillips (Translation of Pharmacopeia, 1836) explains the process 
somewhat differently. He assumes that the trituration of bipersulphate 
with mercury converts this salt into the protosulphate of mercury, and 
that this yields chloride of mercury by the action of chloride of sodium. 
But the mere trituration of bipersulphate of mercury with metallic mer- 
cury cannot be admitted to be sufficient to convert this salt into proto- 
sulphate. It is not improbable that bichloride of mercury is first formed 
by the mutual reaction of bipersulphate of mercury and chloride of 
sodium ; and that this subsequently combines with mercury, both being 
in the state of vapour, to form calomel. For some bichloride is always 
found mixed with the sublimed calomel, and calomel may be readily 
obtained by subliming bichloride and mercury: as in the process of the 
Edinburgh Pharmacopeeia. 

At Apothecaries’ Hall, 50 Ibs. of mercury are boiled with 70 lbs. of 
sulphuric acid to dryness in a cast-iron vessel ; 62 lbs. of the dry salt are 
triturated with 404 Ibs. of mercury, until the globules disappear, and 34 
Ibs. of common salt are then added. The mixture is submitted to heat 
in earthen vessels, and from 95 to 100 lbs. of calomel are the result. It 
is washed in large quantities of distilled water, after having been ground 
to a fine and impalpable powder. 

The subliming apparatus varies in different manufactories. In some 
it consists of a large earthen retort, with short but wide neck, opening 
into an earthen elliptical receiver, in the bottom of which is water. 
The retort is placed in sand, contained in an iron pot set in a furnace. 

“ The form in which calomel sublimes,” observes Mr. Brande, “ de- 
pends much upon the dimensions and temperature of the subliming ves- 
‘sels. In small vessels it generally condenses in a crystalline cake, the 
interior surfacé of which is often covered with beautiful quadrangular 
prismatic crystals (Brooke, Annals of Philosophy), transparent, and — 
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of a texture somewhat elastic or horny: in this state it acquires, by 
the necessary rubbing into powder, a decidedly yellow or buff colour, — 
more or less deep, according to the degree of trituration which it has 
undergone. If, on the contrary, the calomel be sublimed into a very 
capacious and cold receiver, it falls in a most impalpable and _ perfectly 
white powder, which only requires one elutriation to fit it for use; it 
then remains perfectly colourless. By a modification of the process, it ~ 
may be suffered, as it sublimes, to fall into water, according to Mr. 
Jewell’s patent. 7 

“ The above circumstances, too, account for the various appearances 

under which calomel occasionally presents itself in commerce: it may be 

added, that the buff aspect of this substance indicates the absence of 
corrosive sublimate; though it by no means follows as a consequence 
that when snow-white it contains it. When the surface of massive sub- 
limed calomel is scratched, it always exhibits a buff colour: it also 
becomes yellow when heated, but loses its tint as it again cools.” (Manual 
of Chemistry, 4th ed. p. 788). 

Mr. Jewell’s process (Repert. of Arts, xiii. 79, 2d Series) for preparing 
calomel consists in keeping the receiving vessel filled with steam, so that 
the vaporous calomel is condensed in it, and takes the form of a fine 
powder, which is much finer than can be obtained by levigation and 
elutriation. This process has been improved by M. O. Henry (fig. 66). 
Henry's modification of Jewell’s apparatus for pre- a) se 4 fir! tation. —I . 

paring calomel by steam (Hydrosublimate of the Dublin R harmacopeeia, — 
mercury). | a process is given for 


Fig. 66. procuring precipitated ca-— 
lomel. It consists in mix- 
ing seven parts of chloride 
of sodium, dissolved in 400 
parts of boiling water, with 
17 parts of purified mercury, 
dissolved in 15 parts of di- 
luted nitric acid. Double 
decomposition takes place: 
one equivalent or 60 parts 
of chloride of sodium de- 


(a) Furnace, containing an earthen retort (having a compose one equivalent 
wide and short neck), in which the ingredi- OF 264 parts of proto-— 
ents for making calomel are placed. nitrate of mercury, and 

(b) An earthen receiver, having three tubulures: produce one equivalent or 


one connecting with the retort; a second 4, af ; 
dipping into water in an earthen jar, and a 238 parts of chloride of 


third connected to a steam-pipe. mercury, and one equiva- 
(c) Steam-boiler. lent or 86 parts of nitrate 
of soda. 


PROPERTIES.—The primary form of the crystals of calomel is the right 
square prism. The appearance of the crystalline cake of sublimed 
calomel has been already noticed. As met with in the shops, it is in the 
form of a fine odourless or tasteless powder, whose sp. gr. is 77176 (7-2, 
Brande). When prepared by Jewell’s process it is perfectly white, but 
when obtained in the ordinary way has a light buff or ivory tint. It 
volatilizes by heat, and, under pressure, fuses. It is insoluble in cold 
water and alcohol. According to Donovan (Ann. Phil. xiv. 323)” 
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and others (Gmelin, Handb. d. Chemie, i. 1299; Geiger’s Handb. d. 
Pharm. by Liebig, 1. 561), calomel suffers partial decomposition by long 
boiling in water, and a'solution is obtained which contains mercury and 
chlorine (bichloride of mercury ?). 

By exposure to light, calomel becomes dark coloured, in consequence, 
according to Dumas (T’raité de Chimie, iii. 605), of the transformation of 
a small portion into mercury and bichloride. Others have ascribed. this 
change to the evolution of chlorine and combination of the metal with 
oxygen. Both hypotheses are inconsistent with the statement of Vogel 
(Landgrebe, Ueber das Licht, 97), that this blackened calomel is insoluble 
in nitric acid. Isit not probable that the change depends on the forma- 
tion of a subchloride, as Wetzlar has shown to be the case with chloride 
of silver? By digestion in hot and concentrated hydrochloric acid, we 
obtain bichloride of mercury and reguline mercury. Boiling sulhpuric 
acid forms bipersulphate and bichloride of mercury, with the evolution of 
sulphurous acid. 7 

CHARACTERISTICS.—lodide of potassium produces at first a greyish, 
afterwards a greenish-yellow precipitate (iodide of mercury). When 
heated in nitric acid, calomel is converted into bichloride and bipernitrate 
of mercury; and on the application of the tests already mentioned for 
mercurial preparations generally, we readily obtain evidence of the pre- 
sence of mercury. Having thus shown it to be a,mercurial compound, 
we may easily prove it to be calomel by observing that it is insoluble in 
water, and that on the addition of lime-water a blackish grey precipi- 
tate (protoxide of mercury) is obtained, while the supernatant liquor 
is found, on the addition of the nitrate of silver, to give evidence of the 
presence of chlorine in solution. Protochloride of tin, added to calomel, 
abstracts the chlorine, and becomes bichloride of tin, while globules of 
metallic mercury are obtained. 

ComvosiTion.—The following is the composition of calomel :— 
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Purtry.— When pure, calomel is completely vaporized by heat. 
Water or alcohol which has been digested on it, should occasion no pre- 
cipitate or change of colour on the addition of lime-water, caustic potash, 
ammonia, nitrate of silver, or hydrosulphuric acid, by which the absence 
of bichloride of mercury may be inferred. I have met with calomel 
which, in consequence of being imperfectly washed, contained bichloride. 
It had been given to several patients before its purity was suspected, and 
had operated on them most violently. When mixed with potash it be- 
came black, like pure calomel: the quantity of bichloride bemg in- 
sufficient to produce any perceptible alteration in the colour of the preci- 
pitate. But water which had been digested on it, gave, with the above- 
mentioned tests, the characteristic indications of bichloride of mercury. 

PuystoLtocicaL Errects. (a.) On animals.—Wepfer (Hist. Cicute 
 Aquat.), Viborg, Flormann (Wibmer, Wirk. d. Arzn.), Gaspard 
(Magendie, Journ. de Physiol.), and Annesley (Diseases of India), have 
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examined the effects of calomel on dogs, horses, and pigs, but without — 


any remarkable results. Viborg gave half an ounce, with six pounds of 
water, to a horse: the effects were cough, heaving of the flanks, quick 


pulse, enfeebled appetite, and in twenty-four hours loose stools. Annesley’ 


asserts, from his experiments on dogs, that large doses of calomel diminish 
the vascularity of the gastro-intestinal membrane. 

(6.) On man.—Calomel may be ranked among the mild preparations 
of mercury ; for although, in its local action, it is somewhat more power- 


ful than the oxide, or than those preparations which contain mercury in | : 


a finely divided state (as blue pill), yet it is much milder than any of the 
other salts of mercury. In small doses, as a few grains, it occasionally 
excites no obvious effects, though more commonly it acts as a purgative ; 
and in very susceptible persons, especially females, it sometimes produces 
nausea, griping, and great faintness. It appears, from the experience of 
most practitioners, that adults are more susceptible of the influence of 
calomel than children. When given to the latter, it frequently produces 
green stools, (the so-called calomel stools of Kraus),—an effect which is 
more frequently observed in suckling infants, and which is usually sup- 
posed to arise from the action of calomel on the liver; though Zeller 
(quoted by Kraus) thinks it depends on alterations produced in the con- 
dition of the blood ; and Kraus (Hetlmittellehre, 161) is disposed to refer 
it to the operation of calomel on the milk contained in the alimentary 
canal. (On the Effects of Calomel in producing Slimy Stools, consult Lond. 
Med.and Surg.Journ. Apr.1829, 344). Like other mercurials, it increases 
the action of the secreting organs, and thus promotes the secretion of bile 


and of intestinal mucus; and we also presume it has a similar in- — 


fluence over the secretion of the pancreatic fluid. Neumann (Grafe and 
Walther’s Journal, Bd. u. H. 3. 8. 432, quoted by G. A. Richter, 
Ausfuhr. Arzneim. v. 492) states, that a man took two, then three, and 
subsequently four grains of calomel, daily, for the space of two months, 
without inducing salivation; but that three months afterwards he became 
affected with chronic vomiting, the consequence of a scirrhous pancreas, 
of which he died in four months. From the manner in which the case is 
related, it is clear the narrator attributed the disease of the pancreas to 
the use of mercury; whether justly or not, however, is impossible to 
determine. Agi 


The repeated and continued use of calomel, in small doses, is attended ~ 
with the constitutional effects of mercurial preparations generally, before: 


described. 

In large doses, it has been regarded as an irritant poison; and, judging 
from the fatal effects ascribed to it by several writers, not without reason. 
‘Thus Hellweg (Wibmer, op. cit. 111. 71) has reported a case in which a 
few grains of calomel, taken as a laxative, caused death; Vagnitius 


(Wibmer, op. cit.) saw fifteen grains prove fatal; and Ledelius (did.), — 


half an ounce. Ir. Hoffmann has also related two fatal cases (cbid.) 

“ Whytt, Odier, Quin, Wilmer, Leib, and others,” says Golis (Treatise 
on the Hydrocephalus Acutus,. by Dr. Gooch), “ gave calomel internally 
in far larger doses ; as two, three, and more grains at a time; and con- 


tinued its use many days in the same dose, without considering the many 


evacuations from the alimentary canal, or the violent colic pains; and 


they affirm that they have never remarked, from the effect of this agent — 
given in these large doses, any bad consequences in the abdomen. / 
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Melancholy experience compels me to contradict them. Many times 
I saw, under those large and long-continued doses of calomel, the 
hydrocephalic symptoms suddenly vanish, and inflammation of the 
intestines arise, which terminated in death. Still oftener I observed 
this unfavourable accident from an incautious use of calomel in croup: 
viz. where all the frightful symptoms of this tracheal inflammation, 
which threatened suffocation, suddenly vanish, and enteritis develope 
itself, which passed rapidly into gangrene, and destroyed the patients.” 

In the Zimes newspaper of the 26th April, 1836, there is the report of 
a coroner's inquest on the body of a Mrs. Corbyn, who was destroyed by 
swallowing 20 grains of calomel, she having previously taken a moderate 
dose without its exciting what she considered a sufficient effect; and in 
the India Journal of Medical Science (Lond. Med. Gaz. xviii. 484) is a 
case of a lad, aged 14, a native of Nepal, in whom six grains of calomel 
apparently produced inflammation and ulceration of the mouth, enor- 
mous swelling of the face, mercurial foetor of the breath, mortification, 
and death. There was no ptyalism. 

In Pierer’s Annalen for April 1827 (quoted by Wibmer, op. cit. 72), 
is the case of a lady, who by mistake swallowed fourteen drachms of 
calomel at once. Acute pains in the abdomen came on, accompanied by. 
frequent vomiting and purging. ‘These symptoms were allayed by 
oleaginous demulcents ; but on the second day salivation and ulceration 
of the mouth took place. In three weeks, however, she was perfectly 
recovered. Other violent effects are noticed by Wibmer, Gmelin, and 
others ; but the instances adduced are sufficient to show that dangerous and 
even fatal effects may result from large doses, and therefore that Teich- 
meyer, Buchner, and others, are justified in ranking it’among poisons. 

Of late years, however, immense quantities of calomel have been’ 
administered medicinally, without giving rise to any symptoms of irritant 
poisoning,—nay, apparently with the opposite effect; for we have the 
concurrent testimony of many practitioners, that in yellow fever, cholera, 
and other dangerous diseases, calomel, in doses of a scruple and upwards, 
allays vomiting and purging; and on this account has been denominated 
a sedatwe. So that while in small doses (as from two to five grains) 
calomel is almost universally admitted to be an irritant to the bowels, it 
is asserted that larger ones are actually sedative. These statements 
appear to me to be almost inconsistent, and yet they are fair deductions 
from the experience of numerous intelligent practitioners. We must, 
therefore, endeavour to accumulate more facts, in order to illustrate the 
effects of calomel, and for the present confess we have very imperfect 
information respecting the nature of its action. 

In a case published by Mr. Roberts in the London Medical Gazette 
(xxii. 611), an ounce of calomel was swallowed by mistake, and retained 
on the stomach for two hours before the error was discovered. The only 
effects were slight nausea and faintness. Subsequently, emetics, lime- 
water, and purgatives, were administered ; calomel was vomited up, 
and the day but one afterwards the patient was quite well. Neither 
salivation nor the slightest affection of the gums occurred. 

The largest quantity of calomel given as a medicinal agent, at one dose, 
is, I believe, three drachms ; “ and it was followed,” says Dr. Christison 
(Treatise on Poisons), from whom I quote the case, which occurred in 
America, “ by only one copious evacuation, and that not till after the use 
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of an injection.” I have now before me reports of eighteen cases of 
spasmodic cholera, admitted in the year 1832 into the Cholera Hospital 
at Bethnal Green, in this metropolis, in which enormous quantities of — 
calomel were employed: by the house-surgeon, Mr. Charles Bennett 
(formerly one of my pupils), with very slight physiological effects. 
When a patient was brought into the hospital, two drachms of calomel 
were immediately given, and afterwards one drachm every one or two 
hours, until some effect was produced. In 17 out of 18 cases in which © 
this plan was tried, the vomiting and purging diminished, and the 
patients recovered. Several of them took from 20 to 30 drachms without 
the subsequent ptyalism being at all excessive. In one case (a female 
aged 36 years), 304 drachms were administered within forty-eight hours, 
moderate ptyalism took place, and recovery. In the unsuccessful case 
which I have alluded to, 53 drachms of calomel were administered 
within forty-two hours, without the least sensible effect. 

Dr. Griffin (Lond. Med. Gaz. xviii. 880) also tells us, that in several 
cases of cholera he gave calomel hourly, “in scruple doses, to the 
amount of two or three drachms or upwards, without eventual salivation ; 
and I recollect,” he adds, “ one instance in particular, in which I gave 
two drachms within an hour and a half with perfect success, and with- 
out affecting the system.” 

I do not pretend to reconcile these cases with those recorded by 
Hellweg, Vagnitius, Ledelius, Hoffman, and Golis ; in fact they appear 
to me irreconcilable. Dr. Christison, however, suggests that in those 
cases im which violent effects occurred, the calomel might contain cor- 
rosive sublimate. 

Mr. Annesley (Diseases of India) accounts for the increased quantity of 
pile found in the stools after the use of calomel, by supposing that the gal!- 
bladder sometimes becomes distended in consequence of the tenacity of 
the mucous secretion, by which the mouth of the ductus commums chole- 
dochus is closed; and that calomel acts chemically on the mucus, and 
detaches it. But the hypothesis is, I think, devoid of foundation. 

Usrs.—Calomel is very frequently used as an alferative, in glandular 
affections, chronic skin diseases, and disordered conditions of the diges- 
tive organs, more particularly in those cases connected with hepatic 
derangement. For this purpose it is usually taken in combination with 
other alteratives, as in the well-known Plummer’s pill, which I shall 
- presently notice. , 

It is very frequently employed as a purgative, though, on account of 
the uncertainty of its cathartic effects, it is seldom given alone 5 generally 
in combination with other drastic purgatives—such as jalap, scammony, 
compound extract of colocynth, &c. whose activity it very much pro- 
motes. We employ it for this purpose when we are desirous of making & 
powerful impression on the alimentary canal, and thereby of relieving 
affections of other organs, on the principle of counter-irritation, before 
explained. Thus in threatened apoplexy, in mental disorders (Finch, 
Lond. Med. Gaz. iii. 692), in dropsical affections, and in chronic diseases 
of the skin. In torpid conditions of the bowels, where it is necessary t0 
use powerful cathartics to produce alvine evacuations, as in paralytic 
affections, it is advantageously combined with other purgatives. Some- 
times we use it to promote the biliary secretion—as in jaundice and other 
affections of the liver, in chronic skin diseases, and in various disordered 
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conditions of the alimentary canal not accompanied by inflammation. 
Moreover, in the various diseases of children requiring the use of purga- 
tives, it is generally considered to be very useful; and its being devoid of 
taste is of course an advantage. 

As a sedative it has been administered in yellow fever, spasmodic or 
malignant cholera, dysentery, and liver affections (vide p. 469). Dr. 
Griffin (Lond. Med. Gaz. xxi. 880) asserts that calomel was a most suc- 
cessful medicine in cholera, controlling or arresting its progress, in 84 
cases out of 100, if administered while the pulse was perceptible at the 
‘wrist ; but, on the contrary, detrimental when given in collapse. The 
practice was tested in 1448 cases, The dose was from one to two 
scruples every hour or half-hour. 

As a sialogogue, it may be used in the cases in which IJ have already 
mentioned (p. 448) that mercurials generally are employed: with the view 
of preventing irritation of the alimentary canal, it is usually given in 
combination with opium, unless, indeed, the existence of some affection 
of the nervous system seem to contraindicate the use of narcotics. This 
combination is employed in peripneumonia, pleuritis, croup, laryngitis, 
hepatitis, enteritis, and other inflammatory diseases; in fever, syphilis, 
chronic visceral diseases, &c. 

Calomel is frequently combined with other medicines, to increase their 
effects; as with squills, to produce diuresis, in dropsy ; or with antimo- 
nials, to promote diaphoresis. 

As an anthelmintic it is in frequent use, and forms one of the active 
ingredients of many of the nostrums sold for worms; though it does not 
appear to have any specific influence over parasitic animals. 

The local uses of calomel are numerous. In diseases of the Schneide- 
rian membrane, it is applied as a snuff. It is sometimes blown into the 
eye, to remove spots on the cornea. Dr. Fricke (Lond. Med. Gaz. 5.0.81) 
397) has used it with great success in chronic cases of rheumatic, 
catarrhal, and scrofulous ophthalmia; but in two imstances bad con- 
sequences resulted from its use. It is sometimes suspended in thick 
mucilage, and used as a gargle in venereal sore-throat, or injected into 
the urethra in blenorrhcea. Now and then it is used asa substitute for 
cinnabar in fumigation. As a local application, in the form of ointment, 
calomel is one of the most useful remedies we possess for the cure of 
some forms of skin diseases, as will be presently noticed. 
 ADMINISTRATION.—When used as an alterative, it is given in doses of 
from half a grain to a grain, frequently combined with oxysulphuret of 
antimony (asin Pil. Hydr. Chior. Co.) or antimonial powder, and. repeated 
every or every other night; a mild saline laxative being given the fol- 
lowing morning ; asa purgative, from two to five grains, usually in combi- 
nation with, or followed by, the use of other purgatives, especially jalap, 
senna, scammony, or colocynth ; asa sialogogue, in doses of one to three or 
_ four grains, generally combined with opium or Dover’s powder, twice or 
thrice a day; and, as a sedative, from a scruple to half a drachm, or even 
more than this, as already mentioned. Biett (Lond. Med. Gaz. viii. 540) 
has sometimes employed it as an errhine, in syphilitic eruptions. It is 
mixed with some inert powder, and given to the extent of from 8 to 20 
grains daily. The use of acids with calomel frequently occasions griping. 
' Calomel is most extensively employed in the diseases of children, 
~ and may be given to them in as large or larger doses proportionally as to 
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adults. Salivation is a rare occurrence in them: indeed, Mr. Colles | 
(Pract. Observ. p. 281) asserts, that mercury never produces ptyalism, or — 
swelling or ulceration of the gums, in infants. | 

Pirrtutm Hyprareyri Cuxoripi Composit, Ph. Lond.; Pilule 
Calomelanos Composite, Ph. Dubl.; Pilule Sub-muriatis Hydrargyri © 
Composite, Ph. Edinb. ; Plummer’s Pills, or Pilule Plummeri (chloride © 
of mercury; oxysulphuret of antimony, aa 3ij.; guaicum resin, pow- 
dered, 3ss.; treacle, 3j. M. The Edinburgh College uses mucilage of | 
gum arabic instead of treacle)—These pills are frequently employed as — 
alteratives in chronic skin diseases, in the papular and pustular forms of © 
the venereal disease, in chronic liver affections, and inv arious disordered 
conditions of the digestive organs. The dose is from five to ten grains. 

Pinunm CATHARTICH Compost», Ph. U.S. (Compound extract | 
of colocynth, 3ss. 3 extract of jalap, 1 in powder ; calomel, aa Sil}. 3; gam- 
boge, in powder, 9ij. M. Divide into 180 pills). This pill is intended — 
to combine smallness of bulk with efficiency and comparative mildness | 
of purgative action, and a peculiar tendency to the biliary organs 
(United States Dispensatory). - Kach pill contains one grain of calomel. — 
Three pills are a full dose. 

Uneventrum Hyprareyei Cxzrorinti (calomel, 3j.: lard, 3}. M.) 
This is a most valuable application in porrigo favosa, | impetigo, herpes, 
and the scaly diseases (psoriasis and lepra). Indeed, if I were required | 
to name a local agent pre-eminently useful in skin diseases generally, I 
should fix on this. It i is well eee a place 1 in the Pharmacopeeia. 


Hydrar' gyri Bichlo'ridum.—Bichlo'ride of Mercury. 


Hisrory.—We have no account of the discovery of this preparation. — 
Geber (Inv. of Ver. viii. 252) described the method of preparing it; but — 
it is supposed to have been known long anterior to him. Like calomel, | 
it has had various synonymes, of which the principal are the following: 
_ chloride, hydrochlorate or muriate of mercury (hydrargyri chloridum, 
hydrochloras seu murias), corrosive sublimate (mercurius sublimatus cor- 
rosivus), corrosive muriate of mercury aie Eh murias corrosivus), 
and acidum chloro-hydrargyricumy. slay! Ah OV ati Ete g | 

PREPARATION.—Mercury and sulphuric ait are boiled cone asin 
the process for making calomel; and the bipersulphate of mercury is 
. sublimed with chloride OF yodivnns without the addition of metallic mer- | 
cury. The sublimation is usually effected in an earthen alembic, placed - | 
in sand. | 

The nature sf the changes which occur in the manufacture of biper- 
sulphate of mercury have been already explained (p. 465). When this | 
salt is sublimed with chloride of sodium, double decomposition takes _ 
place, and we obtain bichloride of mercury and sulphate of soda. 


REAGENTS. Be __ RESULTS. + | 
2eq. Chloride Sodm. 120 $2€4- Chlorine .... 72 leq. Bichlde. Merc, 274 


caed- padi ti : ie¢ 2eq. Soda 64 . | 
1 eq. Ripe paphate jie Serie & alk Oe 
Mercury 298 ) 9 eq: Sulphure- Acid. 80 2eq.SulphateSoda 144 


PROPERTIES.—As usually met with in commerce, bichloride of mer- | 
cury is a semi-transparent crystalline mass, in which perfect, crystals are | 
rarely found. Occasionally, however, they are obtained either by slow | 
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‘sublimation, or from a solution of the salt. Their primary form is the 
right rhombic prism. The sp. gr. of this salt is about 5:2 (5°14 to 5:42, 
Liebig). The taste is acrid, coppery, and persistent. When heated it 
fuses, boils, and volatilizes: the vapour is very acrid. It is soluble in 
about three times its weight of boiling, and in about eighteen or twenty 
times its weight of cold water: the acids (especially hydrochloric) and 
the alkaline chlorides increase its solubility. It is soluble in seven parts 
of.cold or three and a half parts of boiling alcohol. Ether dissolves it 
more readily than alcohol, and will even separate it from its watery solu- 
tion; and hence is sometimes employed to remove it from organic 
mixtures. 

An aqueous solution of bichloride of mercury readily undergoes de- 
composition, especially when exposed to solar light; calomel is precipi- 
tated, and hydrochloric acid set free. This change is facilitated by the 
presence of organic substances,—as gum, extractive, or oil; whereas it 
is checked by the presence of alkaline chlorides. 

Albumen forms a white precipitate with an aqueous solution of bichlo- 
ride of mercury. This precipitate is slightly soluble in water, and con- 
sists, according to Lassaigne (Journ. de Chim. Méd. iii. 2d series, 161), 

‘of albumen, 93°45, and bichloride of mercury, 6°55; so that it is a 
hydrargyro-chloride of albumen. Fibrin forms a similar white compound 
‘with corrosive sublimate. When albuminous and fibrinous textures 
‘are immersed in a solution of this salt, combination takes place, 
the tissue contracts, increases in density, becomes whiter, and does not 
‘putrefy. Hence it is employed by the anatomist for hardening and pre- 
serving certain parts of the body—as the brain. } 
_ Bichloride of mercury possesses some of the characters of an acid. 
Thus it reddens litmus, and unites with the chlor-bases (as cliloride of 
sodium), which in consequence restore the blue tint of litmus, which had 
been reddened by the mercurial bichloride. The salts which result 
from the combination of the two chlorides are called hydrargyro- 
chlorides. | 

CHARACTERISTICS.—Bichloride of mercury is known to be a mercurial 
compound by the following characters :— wR | 

1. Heated in a tube by a spirit lamp, with caustic potash, an alkaline 
chloride is formed, oxygen gas is evolved, and metallic mercury is su- 
blimed and condensed in the form of globules on the sides of the tubes. 

2. Lime-water causes a lemon-yellow precipitate ; an additional quan- 
tity of the precipitant water produces a brick-dust red precipitate, while a 
further quantity restores the yellow colour. The yellow-coloured preci- 
pitate is the hydrated binoxide ; the reddish-coloured precipitate is the 
oxychloride. | : , 1 ; 

3. Caustic ammonia, added to a solution of bichloride, causes hydro- 
chlorate of ammonia to be formed in solution, while a white powder 
(hydrargyri ammonio-chloridum) is thrown down. es 
4. The alkaline carbonates throw down a. brickdust-coloured precipi- 
tate: the bicarbonates a white one. wily dane 
5. Iodide of potassium occasions a scarlet precipitate of the biniodide 
of mercury; but the precipitate frequently appears at first of a yellow 
colour, though it quickly becomes scarlet. Dumas (Traite de Chimie, ii. 
619) thinks these yellow and red states of the biniodide depend on some 
isomeric phenomena requiring farther examination. If an excess of 
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iodide of potassium be employed, the red precipitate disappears, owing 
to the formation of a soluble double salt, in which the biniodide of mer- | 
cury acts the part of an acid, and the iodide of potassium that of a base. | 
This double salt may be called the hydrargyro-iodide of potassium. 
Bichloride of mercury and the biniodide of mercury also form a double 
salt: hence, if a great excess of the former salt be employed, the red. 
precipitate disappears, owing to the formation of a soluble double salt. 

6. Protochloride of tin occasions, with bichloride of mercury, a white 
precipitate of calomel, while perchloride of tin remains in solution. Very 
shortly this protochloride of mercury is converted into reguline mercury, | 
which falls down in a finely divided state as a greyish powder. 

7. Hydrosulphuric acid in excess, passed through a solution of. bichlo- | 
ride of mercury, occasions a black precipitate of the bisulphuret of mer- | 
cury: a solution of hydrochloric acid is formed. If the hydrosulphurie 
acid be not in excess, a white precipitate of the chloro-sulphuret of 
mercury 1s obtained, and which consists of two atoms bisulphuret of | 
mercury and one of the bichloride. 

8. Ferrocyanide of potassium causes a white precipitate (ferrocyanide | 
of mercury). | | 

9. Albumen is another test for corrosive sublimate, though not one of 
much value, since it will produce the same white precipitates with many | 
other substances. 

10. Galvanism.—Drop the suspected solution on a piece of gold, as a | 
sovereign, and apply a key, so that it may touch, simultaneously, the gold _ 

Fic.-67. and the solution; an electric current is immediately — 
produced, the bichloride is decomposed, the mer- | 
cury attaches itself to the negative electrode (or~ 
pole), namely the gold, while the chlorine unites | 
with the iron of the positive electrode (or pole) to— 
form chloride ofiron. The relative position of the 
gold, the key, and the solution, will be evident from | 
the fig. 67; andthe arrows point out the direction | 
of the electric current. The silver stain left on the gold is readily | 
removed by heat. In Dr. Christison’s work will be found other methods _ 
of applying galvanism; but the one just mentioned is perhaps the most | 
useful, since it can always be readily made use of; whereas a more com- | 
plicated apparatus is found in the hands of a few persons only. Thus it | 
might be applied at a moment’s notice to detect corrosive sublimate in | 
the matters vomited by a patient. | | 

The relative delicacy of some of these tests is thus stated by Devergie 
(Med. Lég. ii. 676):— B | 

Degree of Dilution. 


a 


Ferrocyanide:of -potassium Siw (te) ue Ain ere tare stopsat.. 1,500 
Lamelwater.....42yasd.e tke Fees Uae < cee ae we - - 4,000 
Potash or its carbonate 20, ac vac a ee et ee eae ‘ a 7,000 
Jodide of potassium. 30, 5) stetaie Lecksie eu een ane sy es 6,000 
‘Aminonia +)". BESTA Yas ae ES ee ee ‘9 . - 36,000 
Hydrosulphuric acid, or hydrosulphate of ammonia . .« - - 60,000 
Protochloride of tin, or galvanic pile. ......... oe - - 80,000 


The preceding tests have not determined the nature of corrosive’ sub- | 
limate, further than that it is a permercurial salt. To prove that it is a | 
chloride, the sunplest method of proceeding is to add to the suspectéd | 
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solution, lime-water, or carbonate of soda; then filter, and test the clear 
Tiquid with nitrate of silver, which causes a white precipitate if any 
chloride be present (vide p. 105). If nitrate of silver be added to a 
‘solution of bichloride of mercury, we obtain a white precipitate of chlo- 
‘ride of silver, but mixed with calomel ; and it is to avoid the production 
of the latter substance that I prefer the method of testing just men- 
tioned. 

CompostT1on.—The composition of this salt is as follows :— 


Kq. Eq. Wt. Per Cent. Turner. 
Mercury .- +++ +++ Vea St 6 Q02> 1 see WENO ast eens oe 
Chlorine ....-.---s Dee ig MD ety tet WAG OT Om secure ae 


pee gee ett Oe CBO a ee 
‘Bichloride of Mercury . 1 .-.. 274 ...- 99°99 «+s 100-00 


Purrry.—Pure bichloride should be white, dry, totally vapourized by 
heat, and completely soluble in water, alcohol, or ether. 

PuysrotogicaL Errects. (a.) On vegetables.—The effects of solu- 
tions of bichloride of mercury on plants have been examined by Seguin, 
and subsequently by Marcet and Macaire (Decandolle, Phys. Vég. 1332), 
and from their experiments it appears, that when srowing plants are 
/immersed in a solution of this salt, part of the poison is absorbed, a 
change of colour takes place in the leaves and stems, and death 1s pro- 
‘duced; the effect on the iritable stamina of the Berberis vulgaris, and 
on the leaves of the Mimosa pudica, being the same as that produced by 
arsenic (p. 384). Bichloride of mercury is equally poisonous to crypto- 
| gamic plants. Hence vegetable tissues soaked im a solution of it are no 
| longer adapted for the development of the Merulius lachrymans, and of 
| other fungi known under the name of the dry-rot. This, in fact, 1s the 
| principle adopted by Mr. Kyan (Lond. Med. Gaz. xvi. 630) for the pre- 
servation of timber, and which is now practised by the Anti Dry-rot 
- Company.—(Vide Dr. Dickson’s Lecture on Dry-rot, 1837.) 

(b.) On animals generally.—The effects of corrosive sublimate on ani- 
mals have been examined by Ettmuller, Wepfer, Spregel, Sir Ben) amin 
| Brodie (Phil. Trans. tor 1812), Campbell, Lavort, Smith, Gaspard, Orfila 
| (Toxicol. Gén.), Schubarth, and Bostock. An abstract of these will be 
| found in the works of Wibmer (Wirk. d. Arzn.u. Gifte), and Christison 
| (Treat. on Poisons). Dogs, cats; horses, rabbits, and frogs, are the ani- - 
| mals on which the experiments have been tried, and on which sublimate 
| has been found to exercise a poisonous operation, and the same kind of 
| effect is presumed, from analogy, to be produced on all other animals. 
| The results of these experiments have been so briefly yet clearly stated 
by Dr. Christison, that I cannot do better than quote his words :—“ Cor- 
| rosive sublimate causes, when swallowed, corrosion of the stomach; and 

in whatever way it obtains entrance into the body, irritation of that organ 
and of the rectum, inflammation of the lungs, depressed action, and per- 
haps also inflammation of the heart, oppression of the functions of the 
brain, and inflammation of the salivary glands.” I may add, that mer- 
curial foetor and salivation have been observed in horses, dogs, and 
rabbits. 

(c.) On man.—a. In small or therapeutic doses, as from one-eighth to one- 
fourth of a grain, it frequently exerts a beneficial effect on diseases (syphi- 
- Jitic eruptions, for example), without producing any obvious alteration 1n 


in 


the actions of the different organs. Occasionally, especially when the 
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stomach and bowels are in an irritable condition, it gives rise to a sensation 


of warmth in the epigastrium, and causes nausea, griping, and purging. In 


such cases it is best to diminish the dose, and conjoin opium. By repe- | 
tition we frequently observe that the pulse becomes somewhat excited, | 
and if the skin be kept warm, perspiration is oftentimes brought on; at | 


other times the quantity of urine is increased. Continued use of it 
causes salivation: but it is said, that corrosive sublimate has less ten- 
dency to occasion this effect than other preparations of mercury. Maxi- 


milian Locher (Van Swieten’s Commentaries upon Boerhaave’s Aphorisms, | 
xvii. 294), who, from the year 1754 to 1762, cured 4,880 patients affected 
with the venereal disease, at St. Mark’s Hospital, Vienna, by the exhibi- _ 
tion of this remedy, says, that no person died, or experienced the least | 
painful or dangerous symptoms, in consequence of its use. He was, | 
however, exceedingly cautious and careful in its employment, and always — 
stopped using it on the first appearance of salivation. Wan Swieten | 
says, “ I am convinced, from repeated experience, that the menstrual | 


evacuation is not disturbed by the use of this remedy.” 

B. Chronic poisoning.— In somewhat larger doses, or by the long- 
continued use of the before-mentioned small doses, gastro-enteritis and 
all the usual constitutional effects of mercury are brought on. Thus 
heat and griping pain in the alimentary canal (particularly in the stomach 


and rectum), loss of appetite, nausea, vomiting, purging, and disordered | 
digestion, are the gastro-enteritic symptoms. The pulmonary organs | 
also not unfrequently become affected; the patient complains of dry | 


cough, pain in the chest, disordered respiration, and bloody expectoration. 
Coupling these symptoms with the specific effects said to be produced on 
the lungs of animals by the use of corrosive sublimate, we have an im- 


portant caution not to administer it to patients affected with pulmonary + 


disorders,—a caution, indeed, which Van Swieten gives ; “ for those,” 
says he, “ who have a husky dry breast, are troubled with a cough, 
whose nervous system is excessively irritable, and are subject to a 
hemorrhage, bear not this remedy without detriment.” 1 

y- Acute poisoning.—In very large doses corrosive sublimate acts as a 
caustic poison, in virtue of its affinity for albumen, fibrin, and other con- 
stituents of the tissues. I shall follow Dr. Christison, and admit two 
varieties of poisoning by it; in one of which “ the sole or leading 
Symptoms are those of violent irritation of the alimentary canal. In 
another variety the symptoms are at first the same as in the former, 


but subsequently become conjoined with salivation and inflammation of | 
the mouth, or some of the other disorders incident to mercurial erethysm, | 


as it is called.” 
First variety: Gastro-enteritis—In this variety the symptoms are 


analogous to those of other corrosive poisons: namely, violent burning — 


pain in the mouth, throat, cesophagus, and stomach ; difficulty of degiu- 
tition ; sense of suffocation ; nausea; violent vomiting (increased by 
every thing taken into the stomach) of mucous, bilious, or Sanguineous 
matters. he pain soon extends from the stomach over the whole abdo- 
men, which becomes acutely sensible to the slightest impression ; violent 
purging, often of blood; inexpressible anxiety ; flushed countenance ; 
restlessness ; pulse quick, small, and contracted ; cold sweats; burning 


thirst ; short and laborious respiration; urine frequently suppressed ;_ 


and, lastly, various indications of a disordered condition of the nervous 
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system, such as a tendency to stupor, or even actual coma; convulsive 
movements of the muscles of the face and extremities; sometimes 
‘diminished sensibility of one of the limbs, or of the whole body; or 
even paraplegia. Occasionally death appears to result from the power- 
ful effect produced on the nervous system, or from exhaustion, or from 
mortification of the bowels. 

Dr. Christison points out the following characters as serving to dis- 
tinguish poisoning by bichloride of mercury from that by arsenious 
acid :— 


1. The symptoms begin much sooner. 
2. The taste is much more unequivocal and strong. 
3. The acridity and irritation in the gullet is much greater. 
_ 4, The countenance is flushed, and even swollen; whereas, in poisoning by arsenic, 
it is usually contracted and ghastly. 
5. Blood is more frequently discharged by vomiting and purging. 
6. Irritation of the urinary passages is more frequent. 
7. Nervous affections are more apt to come on during the first inflammatory stage. 
8. The effects are more curable than those of arsenic. 
9. Deviations in the symptoms are more rare. 


Second variety: Gastro-enteritis, accompanied with or followed by 
mercurial erethysm.—I here use the term erethysm in the sense in which 
it ig employed by Dr. Chistison—namely, to indicate all the secondary 
effects of mercury. In this variety, the symptoms first observed are 
those mentioned for the last variety, but they are followed, sooner or 
later, by those of inflammation of the salivary glands, and of the mouth 
and its neighbouring parts; profuse salivation, ulceration of the mouth, 
great foetor of breath, and other symptoms of this kind, already de- 
scribed, (p. 444.) 

Usrs.—Internally, it has been employed as a sialogogue, alterative, 
and diaphoretic. 

The celebrated Baron Van Swieten (op. cit.) may be regarded as the 
‘principal introducer of corrosive sublimate into practice as a remedy for | 
venereal diseases. He seems to have been led to its employment from a 

suspicion that salivation was not requisite for curing this class of diseases ; 
and hence he was desirous of obtaining some mercurial “ that could be 
dilated at will, and so tried in a very small dose.” Now corrosive sub- 
limate possessed these properties, and hence he commenced his experi- 
ments with it, and, meeting with great success, recommended it to 
Maximillian Locher, whose results I have already stated. (For further 
historical details respecting its use, vide Pearson’s Observations on the 
Effects of various Articles of the Mat. Med. p. 99, et seq.) The 
balance of evidence is decidedly favourable to the employment of this 
“medicine as an internal remedy for venereal diseases. By its partizans it 
has been asserted to be a safe and efficacious mercurial, to remove 
venereal symptoms in a very short space of time, and without causing 
‘salivation, merely by exciting diaphoresis. Its opponents (vide Pearson, 
op. cit.) state, on the other hand, that other mercurials are quite as effec- 
‘tual and speedy ; that the cure by corrosive sublimate is not permanent ; 
and, lastly, that its corrosive and irritant properties render its employment 
‘objectionable. One of the latest advocates for its use is Dzondi, of Halle 
(Neue zuverlass. Heilart. d. Lusts. in allen ihren Formen, &c. 1826, in — 
ee ; 
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in Richter, Ausf. Arzn. v. 596), who states, the best mode of using | 
bichloride of mercury is in the form of pills made with crumb of bread ; | 
and he gives the following formula for their preparation :—p, Hydr. Sublim. | 
Corros. gr. xij., solve in Aq. Distill. q. s.,adde Mice Panis Albi, Sacchari | 
Albi, aa. q. s. ut ft. pilule numero ccxz. Of these pills (each of which | 
contains one-twentieth of a grain of corrosive sublimate), four are to be | 
administered daily, and increased until thirty (contaiming one grain and a. 
half) are taken at a dose. ‘The best time of exhibiting them is after | 
dinner. In irritable subjects and painful affections, a few drops of the 
tincture of opium may be taken with each dose. During the time the | 
patient is under their influence, he should adept. a sudorific regimen | 
(as is also recommended by Van Swieten), and take decoction of sarsa- | 
parilla. 
In acute diseases few have ventured to employ bichloride of mercury ; 
however, Schwartz gave it in hepatitis after the fever and pain had sub-_ 
sided; Sauter employed it in an epidemic scarlet fever; and Berends— 
administered it in asthenic malignant fevers (Richter, dusfuhr Arznem. 
vy. 581). I have already noticed (p. 446) Mr. Lempriere’s proposal to use 
it in fever, as a sialogogue. | 
In various chronic diseases it has been given as an alterative and | 
diaphoretic, with occasional success. Thus in rheumatism, diseases of 
the bones, periodical pains, skin diseases,’scrofulous affections, disorders | 
of the nervous system, &c. In such it should be associated with 
diaphoretics (as antimony, sarsaparilla, &c.), warm clothing, &c. Not 
unfrequently opiates should be combined with it. | 
As an external remedy it has been applied as a caustic in substance 
(either alone or combined with arsenic) to cancerous ulcers, to parts bitten» 
by rabid animals, to chancres, &c.: used in this way, however, it is. 
mostly objectionable. In onychia maligna it is used with great advan- 
tage, mixed with an equal weight of sulphate of zinc, and sprinkled 
thickly upon the surface of the ulcer, which is then to be covered with a 
pledget of lint saturated with tincture of myrrh (United States Dispen- 
satory). A solution has been employed for various purposes: thus by 
Baumé, as already mentioned (p. 448), for pediluvia, to produce saliva- 
tion; as a lotion in chronic skin disease (as lepra, psoriasis, scabies, 
rosacea, &c.); as a wash to ulcers, particularly those of a venereal 
nature; as an injection in discharges from the urinary organs; as a 
collyrium in chronic diseases of the eye, especially those of a venereal 
nature ; and as a gargle in ulcers of the tonsils. A solution is sometimes: 
used as a preventive for the venereal disease. ; 
ADMINISTRATION.—It may be used internally, in substance or solution. 
The dose of it in substance is from one-sixteenth to one-eighth of a grain. 
Some advise it to be given to the extent of one-fourth of a grain; but in 
this dose it is very apt to gripe and purge. Dzondi’s formula, already 
given, may be employed when we wish to administer it in substance. 
In solution it may be exhibited dissolved in water (vide liquor hydrar- 
gyri bichloridi), alcohol, or ether. } 
For external use, a watery solution may be employed, containing from 
half a grain to two or three grains, dissolved in one ounce of water. 
Lievor Hyprarayri Bicwxoripi, Ph. L. (Bichloride of mer- 
cury; hydrochlorate of ammonia, aa gr. x; distilled water, 3xx. Dis- 
solve).—Hydrochlorate of ammonia is used to increase the solvent power 
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of the water. Each fluidounce contains half a grain of corrosive sub- 
limate. ‘The dose of this solution is from half a fluidrachm to two or 
three fluidrachms, taken in some bland liquid, as linseed tea. 

ANTIDOTES.—Several substances which decompose corrosive subli- 
mate have been employed as antidotes. These are, albumen, gluten of 
ee (as contained in wheaten flour), milk, iron filings, and meconic 
acid. 

I have already alluded to the decomposition of corrosive sublimate by 
albumen. The compound which results from their mutual action appears 
to be inert, or nearly so. In Dr. Christison’s Treatise on Poisons will be 
found several cases noticed, in which albumen has been most effectual : 
one of the most interesting of which is that of Baron Thenard, the cele- 
brated chemist, who inadvertently swallowed a concentrated solution of 
corrosive sublimate, but by the immediate use of whites of eggs suffered 
no material harm. Peschier states, that one egg is required for every 
four grains of the poison. Gluten of wheat has been recommended by 
T'addei, and may be employed when albumen is not procurable. Wheaten 
flour (which contains gluten) will probably answer as well as the pure gluten. 
Milk, in the absence of albumen or flour, may be used. Iron filings are 
stated to be useful, by reducing the corrosive sublimate to the metallic state. 
Meconic acid is also said to be an antidote, by forming an insoluble 
meconate of mercury. But a knowledge of the fact is of little practical 
value, since the acid is not generally procurable ; and tincture of opium, 
which contains it, cannot be safely used im sufficient quantity; for Dr. 
Christison finds that five grains of corrosive sublimate require an infu- 
sion of 33 grains of opium to precipitate the whole of the mercury. / 

The other parts of the treatment for acute poisoning by corrosive sub- 
limate are the same as for other irritant poisons, and consist of the usual 
antiphlogistic system—the warm baths, opiates, &c. 


| Hydrar’ gyri Ammo'nio-Chlo'ridum.—Ammo'nio-Chlo'ride of Mer'cury. 


_ History.—This compound was discovered by Raymond Lully, in the 
thirteenth century. Lemery pointed out two modes of procuring it, and 
hence it is sometimes termed Lemery’s white precipitate, to distinguish it 
from precipitated calomel, also called on the Continent white precipitate. 
It has had various other appellations, as cosmetie mercury (mercurius 
cosmeticus), white precipitated mercury (hydrargyrum precipitatum 
album); and, according to the view taken of its composition, it has been 
called muriate of ammonia and mercury,—ammoniated submuriate of 
mercury (hydrargyri submurias ammoniatum, Ph. Dub.), ammoniated 
mercury, (Ph. U.S.), ammonio-chloride of mercury (hgdrargyrt ammonio- 
chloridum, Ph. Lond.), ammoniacal oxychloruret of mercury (Guibourt). 
PREPARATION.—It is directed, in the London Phamacopeeia, to be 
procured by adding eight fluidounces of solution of ammonia to six 
ounces of chloride of mercury previously dissolved, by the aid of heat, 
in six parts of distilled water, and allowed to cool. The precipitated 
powder is to be washed until void of taste, and then dried. 
The explanation of the changes which occur in this process varies 
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according to the view taken of the constitution of the resulting com- 
pound. Sal ammoniac (hydrochlorate of ammonia), but no mercury, is 
certainly left in solution, so that the precipitate cannot contain so much 
chlorine as bichloride of mercury. It is probable, therefore, that the 
mercury from which the chlorine has been removed becomes oxidized 
by the water, though, according to Dr. Kane (Trans. Royal Irish Acad. 
Xvii. 423,) this does not take place. The binoxide of mercury, with some 
mercurial bichloride, and ammonia, precipitate in combination. The 
following diagram explains the changes according to this view:— 


REAGENTS. RESULTS. 
2eq.Hydr. 2 2eq.Hydroc- Acid. 74 2eq.Hydrochire, 
2eq. Water.. 18 3 2eq. Oxyg. 16 , ass * Ammonia 108 
4 eq. Ammonia......-e-.-..2 68-4 2 CD Ammonia ... 34 
leq. Bichloride a eq. Chlor. 72 


2eq.Ammonia... 34 
1 ca ino. 218 oe 
1 eq. Bichloride Mercury ——______________974 1leg.Amm.Chlor. 


Mercury 274 21 eq. Merc. 202 
Mercury -.526 


If we suppose two equivalents or 18 parts of water to be given out by 
one equivalent or 526 parts of ammonio-chloride of mercury, the residue 
will have the precise elementary composition assigned by Dr. Kane to 
white precipitated mercury. 

PROPERTIES.—It occurs in commerce In masses or in powder. It is 
white, inodorous, has a taste at first earthy, afterwards metallic. Itis 
decomposed and dissipated by heat, giving out ammonia, nitrogen, 
calomel, and water. It is insoluble in alcohol. By boiling in water we 
obtain a solution of hydrochlorate of ammonia, and a yellow powder 
(white precipitated mercury and binoxide of mercury.—Kane.) It is 
soluble in sulphuric, nitric, or hydrochloric acid. 

CHARACTERISTICS.—When heated with caustic potash, it gives out 
ammonia, and forms a yellow powder (white precipitated mercury and 
binoxide of mercury,—ane). ‘The solution contains chloride of potas- 
sium, and with nitrate of silver causes a white precipitate (chloride of 
silver), insoluble in nitric acid, but soluble in ammonia. Protochloride 
of tin decomposes white precipitated mercury, and separates metallic 
mercury. ‘To these characters must be added the effect of heat, water, 
and acids, on it, as above mentioned. 

Composition. — The analyses of Mr. Hennell (Quart. Journ. of 
Science, xviii. 297) and Mitscherlich (Ann. Chim. xxxv. 428), agree 
in showing the constituents of white precipitate to be those of binoxide 
of mercury and hydrochlorate of ammonia, in the following propor- 
tions :— 


Eq. Eq. Wt. Per Cent. © Hennell. Mitscherlich. 
Binoxide of Mercury. .... Les elie e be DUB Se ems COTTA ius. e ew eo ken ae 82°2 
Hydrochloric Acid. ..... Lavi Ta eee Oo Oe 20 10°7 
Wrhoni 2), 0) oe Oe ge REE "ts. > See eee 3 ry 


White Precipitate Pt ia he Lee ee OF]. Fe ca. 99°99 160. te se OO ace cone ee 


This composition is adopted by Berzelius. But in explaining the 
theory of the formation of white precipitate, I have assumed, with Mr. 
Phillips (Transl. of the Lond. Pharm.), a somewhat different view of the 
subject. Two equivalents of white precipitate, according to Mr. 
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_ Hennell, minus two equivalents of water, are equal to one equivalent of 
_ the same compound, according to Mr. Phillips. 


Eq. Eq. Wt. Per Cent. 
Bichloride of Mercury ..... Deiat min, GPa tee ee UG 
Binoxide of Mercury .... . eR pa ie tee QB a ea ee 
PR POOUIR lh idatig ll ape! okies att ye ee ee ere ee eS 


oo nee aap oelaehs Sees, 5c Ly asec Me eM Ae SMR ok ASABE Poa, bi, plas Wink FED 
White Precipitate (Phillips) ...1.... 5296... . 99°99 


_ If two more equivalents of water be abstracted, we have the compo- 
‘sition of white precipitate, according to Dr. Kane. 


Eq. Eq. Wt. . Per Cent. 
4 uge a Bichloride of Mereury ....... Liisi 0 4 274.6 6:6 » 53°93 
Wiire21~>)¢ Binoxide of Mercury ...... TF a, xi bhn bes a al a te PAOLO 


White Precipitate PRAE) sha. seth Gwe) a tet SOB. odin ot oc COMO 


Purity.—-This compound is largely adulterated with sulphate of 
lime. I have one sample containing one-third of its weight of this 
substance. Carbonate of lime and of lead are sometimes employed to 

adulterate white precipitate. Pure white precipitate, thrown on a red-hot 
shovel, is dissipitated without any residuum: whereas the above im- 
purities remain. The carbonates are recognised by the effervescence on 
the addition of hydrochloric acid. Sulphate of lime may be detected by 
boiling the suspected substance in distilled water, and applying the tests 
for sulphates and calcareous salts, as before directed (pp. 265 and 343). 

PHYSIOLOGICAL Errects.—Its action on the body is very imperfectly 
known, no modem experiments having been made with it. © It is usually 
considered to be highly poisonous, and somewhat similar in its operation 
to bichloride of mercury. Palmarius and Naboth (Wibmer, Wirk. d. 
Arzn. iil. 64) have reported fatal cases of its use (vide also Gmelin, App. 
Medicam. ii. 166). 

Uses.—It is employed as an external agent only ; commonly in the 
form of an ointment. It is an efficacious application in various skin dis- 
eases—as porrigo, impetigo, herpes, and even scabies; also in oph- 
thalmia tarsi. Among the lower classes it is commonly used to destroy 
pediculi. | 

Oneventum HyprarGy Ri AmmMoni0-cH£LORID1I, Ph. Lond:, Dubl. 
and U. 8. (ammonio-chloride of mercury, 3j.; lard, 3iss. M.)—It is a 
stimulant, alterative, and detergent. 


Hydrar'gyri Io'didum.—I odide of Mercury. 


PRERARATION.—This compound, sometimes called protiodide of mer- 
cury, is directed, in the London Pharmacopeia, to be prepared by 
rubbing together an ounce of mercury and ten drachms of iodine, adding 
gradually as much alcohol as may be sufficient, until globules are no 
longer visible. 

_ In this process the mercury and iodine enter into combination. The 
alcohol facilitates the union by dissolving the iodine, 

PRoOPERTIES.—It is a greenish-yellow powder, whose sp. gr. is 7°75. 
It is insoluble in water, alcohol, or an aqueous solution of ehloride of 
sodium ; but is soluble in ether, and slightly so in an aqueous solution of 
iodide of potassium. When heated quickly, it fuses and sublimes in red 
crystals, which subsequently become yellow. Solar light decomposes it, 
II 
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and changes its colour. Heated with potash, it yields iodide of potas- 
sium and reguline mercury. 
CompositTion.—It consists of 


Eq Eq. Wt. Per Cent 
BLerenry\.: . aalee panies 1 hee Saetiredte pV ne 61°58 
Iodine ...+---- ete wee Seek Fae to ets 38°41 
Iodide of Mercury ...1..... 1: Pe ees Ey 


PuysioLoGicaL Errects.—lIt is a powerfully irritant poison. A scruple 
killed a rabbit within twenty-four hours, and a drachm destroyed a 
pointer-dog in five days (Cogswell, Essay on Iodine and its Compounds, 160). 

In small but repeated doses, it appears to exercise a specific influence 
over the lymphatic and glandular system. Two grains taken daily 
caused salivation in two instances (Biett, Lancette Francaise, Juin 1831). 

Uses.—It has been used in syphilis and scrofula, especially when they 
occur in the same individual. Lugol (Essays on the Effects of Iodine in 
Scrofulous Disorders, by Dr. O'Shaughnessy, p. 170) employed an oint- 
ment of it in those forms of external scrofulous disease which resemble 
syphilis. Ricord (Lancette Franc. 1834, No. 65) gave it internally with 
good effect in syphilis infantum. Biett (O’Shaughnessy’s Transl. of 
Lugol's Essays, p. 201) has successfully employed it in syphilitic ulcera- 
tion and venereal eruptions. 

ApMINISTRATION.— The dose of it for adults is from one grain gradually 
increased to three or four. Ricord gave from one-sixth to one-half of a 
grain to children of six months old. Biett employed it internally, and 
also externally, in the form of ointment, to the extent of twelve or four- 
teen grains daily, by the way of friction. 

Pitutm HyprarGyRri fopiv1, Ph. Lond. (iodide of mercury, 5}. 5 
confection of dog-rose, 3iij.; ginger, powdered, 3]. _M.)—Five grains of 
these pills contain one grain of the iodide. The dose, therefore, will be 
from five grains to a scruple. 

Uneuenrum Hyprareyeri lopipt, Ph. Lond. (iodide of mercury, 
3j.3 white wax, 3ij.; lard, 5vj. M. \—This is used as a dressing for 
scrofulous ulcers, or for. syphilitic ulcers in scrofulous subjects. It is also 
employed in tubercular skin diseases, as lupus, rosacea, and sycosis. 
(Rayer, Treat. on Skin Diseases.) as 


Hydrar'gyri Binio'didum.—Bini'odide of Mer'cury. 


PREPARATION.—There are two methods of preparing this compound. 
The process given in the London Pharmacopeia is as follows:—An 
ounce of mercury and ten drachms of iodine are to be rubbed together, 
alcohol being gradually added until the globules are no longer visible, 
The powder is to be dried with a gentle heat, and kept in a well-stopped 
vessel. The alcohol facilitates the combination of iodine and mercury, as 
in the process for making the protiodide. 

Biniodide of mercury may also be prepared by adding a solution of, 
bichloride of mercury to one of iodide of potassium so long as any precipi- 
tate takes place. 274 grains of bichloride will be required to decompose ~ 
332 grains of iodide of potassium: these proportions are about 8 of the 
first to 10 of the second, In this process double decomposition takes 
place: biniodide of mercury precipitates, while chloride of potassium 
remains in solution. If excess of iodide of potassium be employed, it 
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retains some biniodide of mercury in solution. It is better, however, to 
have a slight excess of iodide of potassium, in order to obtain the mer- 
curial biniodide free from corrosive sublimate. 

PROPERTIES.—It is a scarlet red powder, whose sp. gr. is 6°32. It is 
insoluble in water, but soluble in alcohol, some acids, alkalies, and solu- 
tions of iodide of potassium, chloride of sodium, and of many of the mer- 
curial salts. From its solution in boiling rectified spirit it is deposited, 
on cooling, in rhombic prisms. When heated it fuses, forming a ruby-- 

red liquid, sublimes in crystals, which are at first yellow but afterwards 
_become red, and furnish a scarlet-red powder. It combines with other 
alkaline iodides (as iodide of potassium) forming a class of double salts, 
called the hydrargyro-iodides. 

CHaARacTertstics.—Heated with potash in a tube it yields metallic 
mercury, which is volatilized: the residue is iodide of potassium, recog- 
nisable by the tests before described (p. 280.) From the protiodide of 
mercury it is distinguished by its colour and its solubility in a solution 
of chloride of sodium. The effects of heat on it, and its solubility in 
iodide of potassium, are other characters which serve to recognise it. 

Composition.—Its composition is as follows :— 


Kq. Eq. Wt. Per Cent. 
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| Puriry.—The presence of bisulphuret of mercury in it may be recog- 
‘nised by fusion with caustic potash in a glass tube, by which a mixture 
‘of sulphuret and iodide of potassium is obtained: the existence of sul- 
/phur may be proved by the evolution of hydrosulphuric acid on the addi- 
‘tion of a mineral acid. 

PuystoLtogicaL Errrects. (a.) On animals.—A scruple killed a rabbit 
| in twenty-four hours: the stomach was found preternaturally reddened. 
Ten grains, dissolved in a solution of iodide of potassium, and given to 
ja dog, caused vomiting, pain, tenesmus, and depression: in four or five 
idays the animal was well (Cogswell, Hssay on Iodine, p. 164). Maillet. 
(Journ. de Chim. Méd. iii. 543, 2". Série) has also made some experi- 


| (b.) On man.—It is a powerful irritant and caustic. It is nearly as 
‘powerful as the bichloride of mercury; indeed, Rayer (Treatise on Skin 
Diseases, by Dr. Willis, p. 79) considers it more active than the latter. 
[Applied to ulcers, in the form of ointment, I have known. it cause excru- 
iciating pain. Left in contact with the skin for a while, it induces, says 
‘Rayer, a most intense erysipelatous inflammation. When administered 
internally, it must be done with great caution. Like other mercurial 
compounds, its repeated use causes salivation. oy 

Uses.—It has been employed in the same cases (2. e. syphilis and 
scrofula) as the protiodide of mercury, than which it is much more ener- 
etic. Breschet (O’Shaughnessy’s Transl. of Lugol's Essays, p- 204) 
applied it, in the form of ointment, with great success in a case of obsti- 
nate ulceration (thought to have been carcinomatous) of the angle of the 
eye. In the form of a dilute and thin ointment (composed of biniodide 
of mercury, gr. 11.; cerate, Dii.; and almond oil, 91.) it has been used in 
pacity of the cornea (Graefe and Walther’s Journ. 7. Chir. Bd. 13), In 
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obstinate ophthalmia tarsi, with thickening of the metbomian glands. it 
has also been successfully employed. : 
ADMINISTRATION.—It should be given im doses of one-<ixteenth of a 
grain, gradually increased to one-fourth of a grain. It may be exhibited 
in the form of pills, or dissolved in alcohol or ether- 
Uneventum Hyprareyeti Brivroprpr, Ph. L. (bimiodide of mer- 
cury, 3j.; white wax, 3ij.; lard, 3yj. M-) : 


Hydrar' gyri Bisulphure' tum.—Bisul phuret of Mer'cury. 


Histrory.—It is mentioned in the Old Testament (Jerem. xx 14) 
Theophrastus (De Lapidibus) says that cimnabar (asrvaGape) was acci- 
dentally discovered, by Callius, about nimety years before the magis- 
tracy of Praxibulus, of Athens—thatis, 494 years before Christ. Geiger 
(Handb. d. Pharm., by Liebig) found it in the colouring matter of the old 
Egyptian tombs. It was formerly called mixium. It is commonly termed 
red sulphuret of mercury; and, when in powder, vermilion. . 

Natura History.—The principal repositories of native cimmabar 
(cinnabaris nativa) are Idria, in Carniola, and Almaden, im Spam It 
occurs both massive and crystallized; the primary form of its erystals 
being the acute rhombohedron. 

PREPARATION.—Artificial cinnabar (cinnabaris factitia) is prepared by 
mixing two pounds of mercury, with five ounces of melted sulphur, m 
an iron pot over a fire; and, as soon as the mass begins to swell, it is to 
be removed from the fire, and covered, to prevent inflammation. When 
large quantities of sulphur and mercury are heated together, a slight 
explosion and flame are produced. When cold, it is rubbed to powder 
and sublimed in earthen pots (Ann. Chim. iv.; Aikin’s Dictionary of 

Chemistry). . 

In this process the heat enables the mercury and sulphur to combme, 
and form the bisulphuret. ; : 

Properties.— Artificial cimmabar has, im the mass, a dark reddish 

brown crystalline appearance; but, when reduced to a fime powder, is of 
a beautiful scarlet-red colour, and is then termed rermifzom. It is 
less, odourless, insoluble in water or alcohol, and unalterable m the air. 
It is fusible and volatile. It burns in the air with a blue flame, the 
phur uniting with oxygen to form sulphurous acid, while the mercury 
dissipated in a vaporous form. 
- CHARACTERISTICS.— Heated im a glass tube, with potash, it 
mercurial vapour, which condenses into quid globules of this 
The residue, which is sulphuret of potassium, gives out 
acid on the addition of hydrochloric acid. The colour of 
deepens under the influence of heat. ; 

ComposITION.—Its composition is as follows:-— 


" Bisulphuret of Mercury 1... - 

Puriry.—Pure cinnabar is totally evaporated by heat, and is 
in nitric or hydrochloric acid. If mimium or red lead be mtermmxed, 
may recognise it by boiling im acetic acid, by which acetate of lea 
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procured in solution: this forms a black precipitate with hydrosulphuric 

_ acid,—white with the sulphates,—and yellow with iodide of potassium. 
Realgar, or sulphuret of arsenicum, may be detected by boiling the sus- 
pected cinnabar in solution of caustic potash, supersaturating with nitric 
acid, and passing a current of hydrosulphuric acid through it, by which 
a yellow precipitate (orpiment or sesquisulphuret of arsenicum) is ob- 

tained. Earthy impurities are not volatile. 

PuystoLogica Errecrs.—According to Orfila (Archiv. Gén. de Méd. 
xix. 330), pure cinnabar is inert; for he found no effects were produced 
on dogs, by half an ounce, when either applied to wounds, or taken into 
the stomach. These results being opposite to those obtained by Smith 

_(Christison, Treat. on Poisons, 3d. ed. 395), it has been presumed that 
the latter must have employed an impure sulphuret. . 

The vapour obtained by heating cinnabar in the air is poisonous; but 
this is not in opposition to Orfila’s experiments, since this vapour is not 
bisulphuret of mercury, but a mixture of the vapour of mercury (either 
in the metallic or oxidized state) and of sulphurous acid gas. Schenkius 
(Observ. L.. vii.) has related the case of a young man who died from the 
use of this vapour; and Hill (Hdinb. Med. Essays, iv.) saw cough, violent 

' salivation, diarrhoea, &c. produced by its inhalation. 

_ Usrs.—Cinnabar is used merely as a fumigating agent, in venereal 
ulcerations of the nose and throat. The method of using it is this :— 
About half a drachm is placed on a heated iron, and the fumes inhaled 

as they arise. In the shops, a copper apparatus, with iron heater, is sold 

for the purpose. In the absence of this, the bisulphuret is to be placed 

on a hot iron shovel, and the vapour inhaled by the patient through a 
funnel. The irritating nature of the sulphurous vapour usually excites 

coughing, and is injurious in persons disposed to phthisis. Hence the 

_ oxide of mercury is to be preferred for fumigating. 

| ApMminisTRATION.—When employed internally, cinnabar has been 

given in doses of from ten grains to half a drachm. For the purpose of 

fumigation, half a drachm may be employed. 


— Hydrar’gyri Bisulphure'tum cum Sul'phure.—Bisul'phuret of Mer'cury 
with Sul'phur. 


Hisrory.—lIt is stated that the Chinese used this remedy long before 
it was known to Europeans. Harris, in 1689, first taught the method of 
"preparing it by trituration. Its most common name Is “thiops minerals ; 
put it is also called black sulphuret of mercury (hydrargyrt sulphuretum 
nigrum, Ph. Dub., Ed. and U. 5.) or sulphuret of mercury with sulphur 
(hydrargyri sulphuretum cum sulphure, Ph. Lond.) 
PrePARATION.—Equal weights of mercury and sulphur are rubbed 
together until globules are no longer visible. In this process part of the 
sulphur enters into chemical combination with the mercury, to form the 
bisulphuret, which is mechanically mixed with the remaining sulphur. 
PRoPERTIES.—It is a heavy, black, tasteless, odourless powder, insolu- 
“ple in water. When heated it fuses, and is completely dissipated. _ 
CHaracreristics.—By boiling in caustic potash liquor we obtain a 
‘solution of sulphuret of potassium (wide p. 288). The residue is black, 
but possesses all the chemical characteristics of cinnabar (vide p. 484); 
such as being insoluble in nitric acid, volatile, &c. 


raat. 
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Composition.—If this compound be, as Mr. Brande (Man. of Pharm. : 
3d ed. 329) supposes, a mixture of bisulphuret of mercury and sulphur, — 
the proportions must be— 


Bisulphuret ‘of Mercury) /:o | {ejm-if yrs 2) Fela eurenee 
Sulphur 4. ; “Sajeyster tesa oie 42 


~ Hydrargyri Sulphuretum cum Sulphure, Ph. Lond. . . .« 100 


Puriry.—Free mercury may be detected by its communicating a white 
stain to gold. Charcoal may be detected by its not volatilizing by heat. 
Animal charcoal, by this character, as well as by the presence of phos-— 
phate of lime in the residue (vide p. 359). Sesquisulphuret of antimony 
may be recognised by boiling in hydrochloric acid, and applying the 
before-mentioned (p. 400) tests for sesquichloride of antimony. : 

PuysioLocicaL Errects.—According to the experiments of Orfila, this 
preparation, like the last, possesses little or no activity. ‘The late Dr. 
Duncan (Edinb. Dispensatory) also tells us, that he has given it in doses 
of several drachms, for a considerable length of time, with scarcely any 
effect. It is commonly regarded as alterative.” | 

Usrs.—It has been used in glandular diseases, especially of children; 
and also in cutaneous diseases. | 

ADMINISTRATION.—The dose for adults is from 5 to 30 grains. © 


Hydrar'gyri Bicyan'idum.—Bicy'anide of Mer'cury. 


History.—This salt was discovered by Scheele. . Its real nature was 
first pointed out by Gay-Lussac in 1815. It has been known by various 
appellations, as Prussian mercury (hydrargyrum borussicum), prussiate, 
hydrocyanate, cyanuret, or cyanodide of mercury (hydrargyri prussias, 
hydrocyanas, cyanuretum, seu cyanodidum). 

PREPARATION.—Two methods have been ‘adopted for the preparation 
of it. 7 bsi 

(a.) Proust's process.—In the Pharmacopeeia, eight ounces of ferro- 
sesquicyanide of iron, or ‘Prussian blue (ferri percyanidum, Ph. L.) are 
directed to be boiled with ten ounces of binoxide of mercury and four 
pints of water. The mixture is to be strained and evaporated, so that it | 
may crystallize. The undissolved residuum is to be washed with boiling 
distilled water, filtered, and evaporated, so as to yield crystals. | 


REAGENTS. | RESULTS. 
3 eq. Cyan. 78 4% Bicyan. Merc. 1148 
2 eq. Ferrosesqui- 3 eq. Protocyan. Iron. 162 3 eq. Iron. 84 
cyan. Iron 430 ) 4 eq. Sesquicy. Iron.. 268 AG ae tig is 


fas eq. Mer. 90 al Kee | 
42 eq. Binoxide of Mercury ........ses000-- 9814 3 eg. Oryg. 2 3 eq. Oxide Iron . 108) 3 — 
6 eq. Oxyg. 4 4 eq. Sesquioxide > | 

of Iron .. 160) 2 : 


The awkwardness of the use of half an equivalent may be easily 
obviated by doubling all the above numbers; but several reasons have 
induced me to retain it in the above diagram. : 

(6.) Winckler’s process.—Bicyanide of mercury may be obtained more 
economically, and purer, by adding as much finely-pulverized binoxide — 
of mercury to hydrocyanic acid (obtained by distilling ferrocyanide of 
potassium with diluted sulphurie acid, vide p. 236) as will saturate it, 


: 
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filter, and crystallize. In this process double decomposition takes place, 
the resulting products being water and bicyanide of mercury. 


REAGENTS. | RESULTS, 


2 eq. Hydrocyanic Acid 54 = be rts age “ VERE PROS wm 2eq. Water... ----..+.-+2000 


1 eq. Binoxide Mercury 218 i eq. Oxygen..'» | 16 


leq. Mercury .. 202 1 eq. Bicyanide of Mercury.. 254 


PropERTies.—The primary form of the crystals of this salt is the right 
square prism. The crystals are heavy, white, colourless, transparent or 
opaque, inodorous, and have a strong metallic taste. They are soluble 

in water, both hot and cold, and very little, if at all so, in alcohol. 

CHARACTERISTICS.— Perfectly dry bicyanide of mercury when heated 

yields metallic mercury and cyanogen gas. The latter is known by the 
_yiolet or biuish red colour of its flame. Heated with hydrochloric acid 
it evolves hydrocyanic acid. It is not decomposed by nitric acid or the 
alkalies. Its solution throws-down a black precipitate with hydrosul- 
phurie acid, and pearly crystalline plates (hydrargyro-iodo-cyanide of 
potassium) with a concentrated solution of iodide of potassium (vide 
p- 239). 
ComposiTIon.—Its composition is as follows :— 


Eq. Eq. Wt. Per Cent. Gay-Lussac. 
Dee ese Oa ee ee LOO hn) ae 
Pyapogenyiayiiey 2pe2) ont ae EBD foe lec. MZOAZ awe Heng BOD 
Bicyanide Of merepry TO 2) PIDGIN OSB) ke OO Ed 


Purity.—When prepared from ferrosesquicyanide of iron (Prussian 
blue) the crystals are usually yellowish, from the presence of some oxide 
of iron. | 

PuysioLocicat Errects. (a.) On vegetables.—It acts on plants like 
bichloride of mercury (Geeppert, in Decand. Phys. Veg. 1334). 

(6.) On animals.—Coulon (Traité sur VAcide Prussique, quoted by 
Wibmer, Wirk d. Arzneim. iii. 30) found that it acted on dogs, cats, 
sparrows, frogs, snails, &c. like hydrocyanic acid. After death, inflam- 
mation of the stomach was observed. Ollivier d’ Angers (Journ. de Chim. 
' Méd. i. 269) tried its effects on dogs. Seven grains, dissolved in water, 
killed a2 small dog in ten minutes, under attempts to vomit, general con- 
vulsions, and exhaustion, manifested alternately ; respiration and circu- 

lation at first accelerated, afterwards diminished. Similar effects were 
_ produced by applying the salt to the cellular tissue, or injecting it into 
‘the veins. Tiedemann and Gmelin (Versuche wu. d. Wege auf welch. 
Subst. aus d. Magen u. Darmk. ins Blut gelang.) detected mercury in the 
‘blood of the splenic vein of a horse to whom the bicyanide had been 
administered. , | 
(c.) Ox man.—Taken in small doses, it very readily excites nausea and 
vomiting. Parent (Journ. de Chim. Méd. viii. 473) says it does not pro- 
duce the epigastric pain which the bichloride of mercury readily occasions. 
Continuéd use causes salivation. In one. case, one-eighth of a grain 
twice a day caused ptyalism in three days (Neumann, in Dierbach’s 
Neueste. Entd. in d. Mat. Med. ii. 483, 1828). Mendaga (Decades Medico- 
_ chirurgicas y Farmaceuticas, vi. 319, in Richter’s Ausfuhr Arzneim. v. 
477) says it acts directly on the skin and bones, and hence it sometimes 
_ yery speedily allays the pain of and disperses nodes. 
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In large doses, especially in very susceptible persons, it affects the 


nervous system, and causes fainting, anxiety, and cramps. ‘Twenty- 
three and a half grains in one instance (Journ. de Chim. Méd. i. 210) 
caused death in nine days. The most remarkable symptoms were, 
obstinate vomiting ; mercurial ulceration of the mouth and abundant 
ptyalism ; contractions of the heart, which at first were very strong, but 
became successively slower and more feeble; the abdomen was yielding, 
and not tender, notwithstanding the constant tenesmus ; suppression of 
urine ; semi-erection of the penis, and ecchymosis of this organ, as well 
as of the scrotum; and, ultimately, convulsive movements. 


Users. (a.) Medicinal—It has been employed as an antivenereal — 


medicine, and was first used as such by Brera (Richter, op. cit.) Parent 


(Journ. de Chim. Méd. viii. 473) administered it as a substitute for the. 


bichloride of mercury, over which it has several advantages. Thus, 


being more soluble, it ought to be more readily. absorbed; it does not — 


give rise to epigastric pain; and, lastly, it is not so readily decomposed ; 


for alkalies, several salts, and many solutions of organic matters, which — 


decompose corrosive sublimate, have no effect on it. It may be applied 
in the form of aqueous solution or ointment to venereal sores. 

It has been employed in induration of the liver, in some chronic skin 
diseases, in obstinate headache, and in other maladies, as an anti- 
phlogistic. | 


(b.) Pharmaceutical.—Its principal use in this country is as a source 


of hydrocyanic acid (vide p. 237) and of cyanogen gas. | 
ADMINISTRATION.—Internally it may be employed in doses of one- 
sixteenth of a grain gradually increased to one-half of a grain. It may 
be administered in the form of pills (made with crumb of bread) or 
alcoholic solution. It will be frequently advisable to conjoin opium, to 


prevent nausea or vomiting. When used as a gargle or wash, we may — 
employ ten grains to a pint of water. An ointment may be prepared of — 


ten or twelve grains to an ounce of lard. 


ANTIDOTE.—I am unacquainted with any antidote for it. Albumen — 


does not decompose it. Perhaps ammonia might be found serviceable, to 


diminish the effect on the nervous system. Opium relieves the vomiting. | 


Our principal object must be to remove the poison from the stomach, 
which is to be effected by the stomach-pump, emetics, tickling the 
throat, &e. 


Unguen'tum Hydrar’gyri Nitra'tis—Oint'ment of Ni‘trate of 
Mercury. 


History.—This ointment is sometimes termed citrine ointment (un- — 


guentum citrinum). Another name for it is mercurial balsam. 


PREPARATION.—It is prepared by dissolving mercury in nitric acid — 


and adding the solution to some kind of fatty matter. The relative 
quantities of acid and metal employed, as well as the nature of the fatty 
matter used, are various in different formule. The following are the 


proportions directed to be employed in the British and United States 


Pharmacopceias. 
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London Dublin. Edinburgh United States. 
Mercury . .- - Bio c 0) ic, copay aie en ahs opeyaia sy Lad Gig Siiaiek aA Geii he ie reeks 
Nitric Acid . . £3xj. - - ~ 3xiss. [nitrous acid] 2parts . ..- . f5xi. 
OO ete se AVG ST eT eT aIVa Tas Set DALES Merle Siij. 


Oliveros sy Nez asl eo Opry ee 2 Opiate. Neat’s-foot oil fzix, 


The London Pharmacopeia directs the solution to be mixed while 
hot with the lard and oil melted together. The Edinburgh and United 
States Pharmacopceias order the solution to be added to the mixture of 
lard and oil when it begins to stiffen. 

The theory of the process is as follows:—By the mutual action of 
mercury and strong nitric acid, a nitrate of the binoxide, as well as of 
the protoxide of mercury, is formed, while binoxide of nitrogen is 
generated. Part of the latter escapes, and, combining with atmospheric 
oxygen, forms nitrous acid ; the remainder reacts on the free nitric acid, 
and forms with it hyponitrous or nitrous acid. The liquor then is a 
mixture of nitric acid in excess, probably of nitrous acid, of the nitrate 
and hyponitrite of the binoxide of mercury, and nitrate of the protoxide 
of mercury. 

When this solution is added to the fatty matter (lard and olive oil), the 
nitrous acid, or the hyponitrous acid which it contains, converts the olive 
oil into a more consistent and less fusible fatty body, which Boudet 
(Journ. de Chim. Méd. viii. 641) calls elazdine, (from édaic, edatdoc, an 
olive tree.) ‘The stearine and elain of the lard also acquire greater con- 
sistency in consequence of undergoing an analogous change. There is also 
a yellow colouring matter produced, and which may be separated by — 
alcohol. By the saponification of a portion of the elaidine a small 
quantity of mercurial soap (elaidate of mercury) is produced The 
hyponitrous acid of the hyponitrite is capable of producing the same 
effect as the free acid. 

Boudet is of opinion that these changes are effected by the physical 
influence of the nitrous acid, for he asserts that the decomposition of the 
acid is not essential to the formation of the elaidine. In this I suspect 
he is in error. 

By keeping, this ointment is apt to become hard, pulverizable, and 
thereby unfit for use. This depends principally on the change which the 
olive oil suffers. Hence in the United States Pharmacopeia neatsfoot 
oil has been substituted for olive oil. The editors of the United States 
Dispensatory observe, that they had in their “ possession, upwards of four 
_ months, a pot of ointment made according to the process of the Pharma- 
 copeeia, and though it had, at the end of this time, partially assumed a 
_ greenish colour, it preserved a uniform, soft, unctuous, consistence.” 

The fatty bodies exercise a deoxidizing influence on the acids (free or 
combined) of the solution, and which is supposed to be independent of 
the formation of elaidine; and, in consequence of this, nitrogen or 
binoxide ofnitrogen is evolved. They also deoxidize the oxides of mer- 
-cury, reducing the binoxide to the state of protoxide, and, in time, 
converting the protoxide into metallic mercury 5 which, being in a finely- 
divided state, gives to the mass a greyish colour. This latter change is 
proved by two facts—first, the change of colour which the ointment 
- undergoes; and secondly, by digesting old citrine ointment in ether, the 
fatty matters are dissolved, leaving behind metallic mercury. 

It is to prevent this change that Guibourt (Pharm. Raisonnée, ii. 146) 
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and Dr. Duncan (Edinb. Dispensat.) direct more nitric acid to be— 


used than is contained in the official formule. | 

PrRopPERTIES.—When fresh prepared this ointment has a fine golden 
yellow colour,-a butyraceous consistence, and a remarkable nitrous 
odour. Itis very apt to become grey when mixed with other ointments, 
in consequence of their deoxidizing powers. It should be spread with 
wooden or ivory spatulas. 


Composition.— When fresh prepared this compound contains the fol- _ 


lowing substances :— 
: Elaidine. 

Yellow matter soluble in alcohol. 
Elaidate of mercury (mercurial soap.) 

Nitrate of mercury. Fag aN 
Elaidine is a white saponifiable fat, fusible at 97° F. very soluble in 
ether, but requiring 200 times ifs weight of boiling alcohol to dissolve it. 
When mixed with potash or soda it is converted into glycerin and elaidic 
acid. 

PuysioLtogicaL Hrrects.—- It is an irritant and slight caustic. 
When it has undergone decomposition by keeping, it irritates ulcers 
exceedingly, and even excites slight erysipelatous inflammation. 

Uses.—We employ it as a stimulant and alterative in. chronic diseases 
of the skin, more particularly those affecting the hairy scalp, as the dif- 
ferent forms of porrigo, in which it is exceedingly efficacious. It is also 
used as a dressing to ulcers—to stimulate and cleanse them—as in foul 
syphilitic sores and phagedznic ulcers. Lastly, it is employed in 
ophthalmic diseases—more particularly ophthalmia tarsi, or psorophthal- 
mia, in which it is applied (mixed with its own weight of almond oil) by 
means of a camel’s-hair pencil to the lids, frequently with such advantage 
that some have regarded it a specific in this complaint. 


mk 8 Guhl 


Hydrar'gyri Ace'tas.—Ae'etate of Mer'cury. 


History.—This compound was known to Lefebure in the 17th century. 

PREPARATION.—In the Dublin Pharmacopeia the directions for pro- 
curing it are the following:—Add eleven parts of diluted nitric acid to 
nine parts of mercury, and when the effervescence has ceased let the 
mixture be digested that the metal may be dissolved.. Add this to a 
boiling solution of nine parts of acetate of potash in a hundred of distilled 
water acidulated with vinegar ; filter through a double hair-cloth, and let 
it cool, that crystals may form. Wash them with cold distilled water, and 
dry on paper with a gentle heat. In the Edinburgh Pharmacopeia a 
larger quantity of nitric acid is used and:the vinegar omitted, as well as 
the directions for filtering through linen. 

By the mutual action of diluted nitric acid and mercury we obtain a 
protonitrate of mercury (vide p. 463.) -When this is mixed with acetate 
of potash double decomposition takes place: nitrate of potash and 


protoacetate of mercury being formed. To prevent precipitation of the — 


yellow subnitrate of mercury, excess of acid (acetic, Ph. Dub., nitric, Ph. 
Kid.) should be employed : and by filtering, while hot, any which may be 
formed would be separated before the acetate has deposited. 
PRoPERTIES.—This salt occurs in white, micaceous, flexible scales, 
which are imodorous, but have an acrid taste. It blackens by light. 
When heated it is resolved into carbonic acid, acetic acid, and mercury. 


a 
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It is very slightly soluble only in water, requiring 300 times its weight of 
this liquid to dissolve it, according to Dumas. It is insoluble in cold 
alcohol: boiling alcohol abstracts part of its acid. 

CHARACTERISTICS.—Its appearance, its slight solubility in water, and 
the action of heaton it. Heated with sulphuric acid the vapour of acetic 
acid is evolved. The fixed alkalies precipitate the black oxide of mer- 
cury. Chloride of sodium forms calomel with it. 

Composition.—It has the following composition :— 


Eq. Eq. Wt. Per Cent. Dumas. 
Protoxide of Mercury “2 '. 2. 2100. oo.) 8046 e806 
CONIC HACC: {i ¢1 ican Chey) oil tecty Slows) lee ge o AD 5S serpy 34 


Acetate)of Mercury 3 an Ue 66 26] 254 . ,100:00% 2 oy. 110000 


PuHysioLoGicaL Errecrs.—It is one of the mild mercurial preparations. 
From the reports of Guarin, Colombier, and Vogler (Wibmer, Wirk. d. 
Arznewm. iii. 67) it appears to have acted in some cases with great 
violence, and to have occasioned violent vomiting, purging, abdominal 
pain, bloody evacuations, &c. These effects probably arose from the 
presence of some acetate of the binoxide of mercury. 

UsrEs. —It was introduced into practice in consequence of being 
supposed to be the active ingredient of Keyser’s antivenereal pills. But 
Robiquet has subsequently ascertained that Keyser employed the acetate 
of the binoxide (Dumas, Traité de Chimie, v. he It is occasionally 
used in syphilitic affections. 

ADMINISTRATION.—The dose of it is from one to five grains. A 
solution composed of one grain of the acetate dissolved:in an ounce of 
water, may be used as a wash. An oiniment is prepared by dissolving 
two or three scruples in an ounce of olive oil. 


Hydrar' gyri Subsul'phas Fla'vus.—Yel'low Subsul'phate of Mer'cury. 


History. — This compound was known to Croll in the sixteenth 
century. It has been termed Turpeth (or Turbith) mineral (Turpethum 
minerale), from its resemblance in colour to the root of the Jpomea 
Turpethum. 

PREPARATION.—It is prepared by adding one part of persulphate of 
mercury (the mode of preparing which has been described at p. 464) to 
twenty parts of warm or boiling water. A supersulphate of mercury 1s 
formed in solution, and a subsulphate precipitates. 

PROPERTIES.—It is a heavy, lemon-yellow, inodorous powder, having 
an acrid taste. It requires 2000 parts of water at 60°, or 600 parts at 
212°, to dissolve it. 

CHARACTERISTICS. -— When heated in a tube, sulphurous acid is 
evolved, and globules of mercury sublimed. Boiled with caustic potash 
or soda, the red binoxide precipitates, and a solution of sulphate of 
potash is obtained, known to be a sulphate by chloride of barium (vide 

. 265). 

" Choad tts composition is as follows :-— 


Braamcamp 
and 
: Kq. Kq. Wt. Per Cent. Siqueira- Oliva. 
Binoxide of Mercury. ... - Do Xs Got 0 REO feck dee WROO EE AN aah oe te 84°7 
Sulphuric Acid ......- PONPOML ADE SPR AE 5 eet SOOO. 15° 


‘Subsulphate of Mercury... 1...% 208.... 1000...5..... a 


\ 
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PurystotocicAL Errects.—In small quantities it occasions nausea, — 


vomiting, and ptyalism. Taken into the nostrils it excites sneezing, and 


sometimes salivation. Stenzel (Wibmer, Wirk. d. Arzneim. iii. 66) men-. 


tions a fatal case from its internal use. ive, 
UsEs.—It is sometimes used as an emetic in cases of swelled testicle, 
to promote absorption by its nauseating and emetic action (Odserv. on the 
Dublin Pharmacopeia). It was formerly given at the commencement of 
a mercurial course. As an errhine it has been administered in chronic 


ophthalmia and affections of the brain, as incipient hydrocephalus. As_ 


an alterative it has been given in the scaly diseases (lepra and psoriasis). 

AMINISTRATION.—As an alterative, the dose should not exceed half a 
grain, or at most a grain. As an emetic it is given to the extent of five 
grains ; in which dose it causes violent vomiting. As an errhine, a grain 
should be mixed with four or five of some mild powder, as starch or 
liquorice powder. It is rarely given for any other purposes. 


ORDER 2]1.—CoPPER AND ITS CoMPOUNDS. 
Cu'prum.—Cop'per. 


History.—Cuprum, or copper, received its name «vzpoc, from the 
island of Cyprus, where it was first discovered, or at least worked to any 
extent. It seems to have been known in the most remote ages of 
antiquity, for?Moses (Jod, ch. xxviii.) speaks of brass (an alloy of copper 
and zinc). The alchymists called it Venus. 

NatTurAL Histrory.—It is found in both kingdoms of nature. 

(a.) In the inorgamzed kingdom. — Copper is found in the me- 
tallic or reguline state, combined with oxygen, with sulphur, with 
selenium, with chlorine, or with oxygen, and an oxyacid (carbonic, 
arsenic, phosphoric, sulphuric, or silicic). 

(b.) In the organized kingdom.—It has been discovered in the ashes of 
most plants, as of stavesacre, rhatany, flax, nux vomica, hemlock, &c. 
Sarzeau has detected it in the blood of animals (Ann. de Chim. 
xliv. 334). 

PREPARATION.—The copper of commerce is usually prepared from 
copper pyrites or grey copper ore (both sulphurets). ‘These are roasted 
and then smelted, by which coarse metal is procured. This is calcined 


and again smelted, by which we obtain fine metal, or, when cast in sand, - 


blue metal. By re-roasting and smelting, coarse copper is produced. 
These processes, of roasting and smelting, effect the expulsion of the sul- 
phur and the oxidizement of the iron. The copper thus produced is 
melted and exposed to the air, to drive off any volatile matters,by which 
blistered copper is obtained. It is refined or toughened by melting it and 
stirring with a birchpole (J. H. Vivian, Ann. of Philosophy, N.S. v. 113). 

ProPERTIES.—It is a crystallizable, brilliant, red metal, crystallizable 
in regular octahedra and cubes, having a specific gravity of 8°86 to 
8°89; malleable and ductile; it has a nauseous, styptic taste, and a 
peculiar and disagreeable smell. It fuses at 1996° F. (Daniel); at a higher 
temperature it may be volatilized. Its equivalent is 32. It is combustible. 
It is readily oxidated. Acid, alkaline, saline, and fatty bodies, when 


placed in contact with it in the air, promote its union with oxygen; and,+ 


by dissolving a portion of the newly-formed oxide, acquire poisonous 


: 


: 


properties. : 
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- CHaracteristics.—Copper is easily recognized by its colour, by its 
communicating a green tinge to flame, and by dissolving it in nitric acid. 
The solution possesses the following properties: it is blue, or greenish 
blue; potash or soda occasions a blue precipitate .of the hydrated 
oxide of copper; a small quantity of ammonia produces a similar bluish / 
white precipitate, but an excess redissolves it, forming a deep blue 
liquid: ferrocyanide of potassium occasions a reddish brown precipitate - 
_of the ferrocyanide of copper; the hydrosulphurets throw down the 
black sulphuret; and, lastly, a polished iron plate plunged into the 
~ liquid, becomes coated with metallic copper. 

PuysioLtocicaL Errects.—(a.) Of metallic copper.—Metallic copper 
appears to produce no pernicious effects when taken internally, so long 
as it retains its metallic state, as many cases are recorded where coins 
of this metal have been swallowed and retained for a considerable 
time without any ill effects arising ; and Drouard (Exper. et Odserv. sur 
' Empoisonnem. par 0 Oxide de Cuivre, Paris, 1802) gave as much as an 
ounce of finely powdered copper to dogs of different ages and sizes, but 
none of them experienced any inconvenience. ; 

Notwithstanding these facts, however, various effects have been attri- 
buted to it. Thus, Cothenius (Voigtel, Arzneiitiellehre) says, copper 
filings operate by stool, urine, and saliva; and the late Professor Barton 
(Chapman’s Elem. of Therap. 11. 457) was accustomed to relate an 
instance of a child, who, having swallowed a cent, continued for some 
time to discharge several pints of saliva. Lastly, Portal (Orfila, Toacol. 
Gén.) mentions a case in which copper filings, incorporated with crumb 
of bread, acted powerfully on the system. I have no doubt but that the 
effects here mentioned arose from the oxidation of the metal by the acids 
of the alimentary canal. | 

(b.) Of the Cupreous Compounds.—If the cupreous preparations be 
used in very small doses, they sometimes give relief in certain diseases 
(principally of the nervous system), without obviously disordering the 
functions; in other words, in these instances the only apparent effect is 
the modification observed in the morbid condition. ‘These are the cases 
in which these preparations have been termed fonic, antispasmodic, or 
alterative, according to the nature of the disease; thus, in ague they 
have been termed tonic, in epilepsy antispasmodic, in dropsy alterative. 
The beneficial operation is presumed to be owing to some influence 
exerted by the remedy over the nervous system. The effects produced 
by the long-continued use of small doses of the preparations of copper 
have not been satisfactorily determined ; they are said to be various 
affections of the nervous system (such as cramps or paralysis), alteration 
of the colour of the skin, chronic inflammation of the respiratory and 
digestive apparatus, slow fever, and wasting of the body. These 
symptoms constitute what has been termed slow, or chronic poisoning by 
copper. ‘The smelters and workers m copper do not suffer from the 
vapour or emanation of this metal, as the workmen employed in the 
preparation of mercury, of arsenic, or of lead do, from the vapours of 
these metals ; this, indeed, might be expected, when we consider how 
‘much more volatile the latter and their preparations are, than copper and 
_ its compounds. _ In larger, or full medicinal doses, these remedies act 
~ as emetics, exciting speedy vomiting, with less nausea than tartar emetic 


; produces. In sétill larger quantities these bodies act as poisons, giving 


? 
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rise to gastro-intestinal inflammation, and disordering the functions of 
the nervous system (especially the cerebro-spinal portion), constituting 
acute poisoning by copper. ‘The usual symptoms are, a coppery taste, 
eructations, violent vomiting and purging, griping pains, cramps in the: 
legs and thighs, headache, giddiness, convulsions, and insensibility,; ... 
jaundice i is occasionally observed. In some cases the cerebro-spinal 
sympioms precede those which indicate inflammation of the alimentary 
canal. In experiments made on animals, it has been observed that 
death was sometimes produced without any marks of local irritation; 
the symptoms being those indicative of a disordered condition of the 
nervous system. By some toxicologists these preparations are ranked 
among the irritant poisons, though Buchner (Zowicologie), judging from 
Reiter’s experiments, terms them astringent. 

Drouard, and others, were of opinion that the preparations of copper 
do not become absorbed, but Lebkuchner (Christison, Treat. on Poisons, 
3d ed. 433), has detected copper in the blood of the carotid artery of a 
cat, into whose bronchial tubes he had injected four grains of the 
ammoniacal sulphate; and Wibmer, (Wirk. d. Arzn. ii. 244), has found it 


“.. in the liver of animals to whom he had given the acetate for several weeks. 


Post-mortem appearances.—In animals killed rapidly by these poisons, 
no morbid appearances are found,-in consequence of death being pro- 
duced by their action on the nervous system; but when the death was 
slow, marks of gastro-intestinal inflammation, and occasionally indications 
of inflammation of the brain, have been observed. 

Usss. (a.) Of metallic copper.—Copper filings, in doses of three or 
four grains, were formerly used in rheumatism, and also as an antidote 
- against the effects of the bite of a mad dog. 

(b.) Of the cupreous compounds. — These preparations are used both 
as external and as internal remedies ; externally as stimulants, astringents, 
styptics, and caustics ; internally, as emetics and tonics, or anti- 
spasmodics. ‘The particular cases will be noticed when treating of the 
individual preparations. 

ANTIDOTES.—The chemical antidote for the cupreous preparation is ~ 
albumen; hence, the whites of eggs, and in the absence of these, milk, or 
even wheaten flour, should be employed. ron filings have been pro- 
posed by Navier, by Payen and Chevallier, and subsequently by Dumas 
and Milne Edwards. The iron decomposes the cupreous salt, and 
precipitates the copper in the metallic (and, therefore, in an inert) state. 
The ferrocyanide of potassium is also said to be a good antidote: a 
drachm or two of it may be taken with safety, for it is not so poisonous 
as was at one time imagined. Sugar was proposed by Marcelin Duval 
as an antidote ; its efficacy, though denied by Orfila and Vogel, has been 
lately reasserted by Postel. The alkaline sulphurets formerly used are 
worse than useless, since they are active poisons. The inflammatory 
symptoms are of course to be subdued by the usual means. (For further 
details on this subject consult Christison’s Zreat. on Poisons.) | 


Cu'pri Sul'phas.—Sul'phate of Copper. 


History.—This substance was probably employed by Hippocrates 
(De ulceribus), under the name of yadkirc cvavén (chalcitis cerulea), to — 
promote the healing of ulcers. Pliny (Hist. Nat. xxxiv. 32.) also was 


. | 
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doubtless acquainted with it, though he seems to have confounded it 


with sulphate of iron. His chalcanthum ecyprium was, perhaps, sulphaté 
of copper. ‘This salt! has had various synonymes, such as blue vitriol 


_ (vitriolum ceruleum) Roman vitriol, blue copperas, blue stone, bisulphate 
~ of copper. 


_~ Naturat History.—It occurs in copper mines (as those of Cornwall, 


- &c.) and is formed from sulphuret of copper by the jot agency of air 


and water. ‘The cupreous solutions of copper mines are termed waters 


of cementation. 


PREPARATION.—It may be prepared by evaporating the water found 
in, or issuing from, copper mines. It is also produced by roasting copper 


_ pyrites, lixiviating the residuum to dissolve the sulphate, and evaporating 


so as to obtain crystals. In this process both the sulphur and the copper 
of the pyrites abstract oxygen from the air, and become, the one sulphuric 
acid, the other oxide of copper: these by their union constitute the 
sulphate of copper. 

PropEeRTIES.—This salt occurs in fine blue crystals, whose primary 
form.is the doubly oblique prism. Its sp. gr.is 2°2. It has a styptic.. 
metallic taste, and reacts on litmus as an acid. By exposure to the 
air it effloresces slightly, and becomes covered with a greenish white 
powder. When heated it loses its water of crystallization, and becomes 
a white powder (pulvis sympatheticus.) By a very intense heat it is 
decomposed,—sulphurous acid and oxygen are evolved, and oxide of 
copper left. It dissolves in about 4 parts of water at 60°, and 2 parts of 
boiling water. It is insoluble in alcohol. . 

CHARACTERISTICS.—Its characteristics are those of the sulphates 
(vide p. 265), and of the cupreous compounds (vide p. 493.) 

CoMPosiTION.—Its composition is as follows :— 


Eq. Eq.Wt. Per Cent. Thomson. Berzelius, 
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Impurity.—The commercial sulphate of copper sometimes contains 
traces of sulphate of iron. It may be detected by excess of ammonia, 
which throws down the oxide of iron, but dissolves the. oxide of copper. 

PuystotocicaL Errects. (a.) On vegetables.—It is poisonous to plants 


| (Decandolle, Phys. Vég. 1335): hence its use in preventing dry rot 


(Merulius lachrymans), by soaking timber in it, according to Mr. 


-Margary’s patent; and in destroying or preventing the smut (Uredo 


segetum), or bunt (U. caries), in corn, by immersing the grain in a weak 


- solution of it: the solution is not made sufficiently strong to injure the seed. 


(2.) On animals.—This salt operates as a poison to animals. Six 


grains killed a dog in half an hour, without producing any appearance 


of inflammation (Drouard). Applied to a wound it destroyed the animal 
in twenty-two hours, and the body was every where in a healthy state 
(Duncan, in Christison on Poisons, 432). Orfila (Tox. Gén.) also found 


that it proved fatal in a few hours when applied to wounds. The only 


~ 


symptoms mentioned are dulness, loss of appetite, and sometimes 
purging. Inflammation of the mucous membrane of the stomach and 


rectum was found after death. 
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(c.) On man.—In very small doses it has no sensible operation on the 
body, though it occasionally ameliorates certain diseases, such as epilepsy 
and ague: in these cases it has been denominated an antispasmodic and 
tonic. The local action on the alimentary tube is that of an astringent. 
Dr. Elliotson (Lond. Med. Gaz. xii. 557) has known a patient to take 
it for three years, for a particular kind of diarrhcea, without any consti- 
tutional effect. In larger doses it is a safe and useful emetic, acting very 
speedily, and without exciting any great disorder of the general system. 
In excessive doses it becomes a poison, producing inflammation of the 
alimentary canal, and disordering the functions of the nervous system, as 
noticed when describing the action of the cupreous preparations generally. 
In a case mentioned by Dr. Percival (Trans. Lond. Coll. Phys. iii. 88) 
two drachms proved fatal: the patient was violently convulsed. In a 
more recent case (Lond. Med. Gaz. xviii. 624 and 742) there were 
vomiting and insensibility, but no convulsions or purging: the child died 
in four hours. 

Its topical action is stimulant, astringent, styptic, and caustic. Its 
causticity depends on its union, either as a neutral or basic salt, with 
one or more of the constituents of the tissues. Thus it combines with 
albumen to form a pale bluish green compound, which produces. 
with caustic potash a violet-coloured solution (Dr. C. G. Mitscherlich, 
Brit. Ann. of Med. i. 751 and 817, and ii. 51). 

Usrs.—Where speedy vomiting without much nausea is required, as 
in cases of narcotic poisoning, sulphate of copper is a tolerably sure and 
valuable emetic. It has also been used, with success, to provoke vomiting 
in croup, and thereby to promote the expulsion of the false membrane, 
(Brit. and For. Med. Rev. i. 568.) 

As an astringent it has been used in chronic diarrhoea and dysentery 
by Dr. Elliotson (Lond. Med. Gaz. viii. 378, and xii. 557; also Med. 

Chir. Trans. xiii. 451), who found it succeed where the ordinary vege- 
table astringents fail. It should be given in doses of from half a grain to 
two grains twice or thrice a day, in combination with opium. It is also 
used as an astringent to check excessive secretion from the bronchial 
and urino-genital mucous membranes. Dr. Wright (Lond. Med. Journ. 
i, and x.) found it serviceable in dropsy. 

As a tonic or antispasmodic it has been given in intermittent dis- 
eases, as the ague; and in some maladies of the nervous system 
(epilepsy and chorea). In epilepsy it has recently been strongly recom- 
mended by Dr. F. ‘Hawkins (Lond. Med. Gaz. viii. 183). 

As a topical agent, it is often employed in substance as an application 
to ulcers, either for the purpose of repressing excessive soft and spongy 
granulations, commonly denominated “ proud flesh,” or of hastening the 
process of cicatrization ; and for either of these purposes it is one of the 
best agents we can employ. Solutions of it are frequently applied to 
mucous membranes, to diminish excessive secretion: thus to the con- 
junctiva, in chronic ophthalmia, and to the mucous lining of the vagina or 
urethra, in discharges from these parts. In superficial ulcerations of the 
mucous membranes (especially of the mouth), one or two applications of 
the sulphate of copper, in substance, are generally sufficient to heal them. 

As a styptic a solution of this salt is sometimes used to repress hemor- 
rhages from a number of small vessels. Rademacher applied with good 
effect brandy impregnated with sulphate of copper in a case of alopecia, 


CUPRO-SULPHATE OF AMMONIA. . 497 


or baldness, which occurred in a young man ; but it failed in the hands 
of Dr. T. J. Todd (Cyclop. of Pract. Med. i. 52.) 
ADMINISTRATION..The dose of it, as an emetic, is from three or four 
grains to fifteen; as an astringent, or tonic, from a quarter of a grain to 
one or two grains. Solutions used for external purposes vary consider- 
ably in their strength in different cases, but usually from one or ‘two 
_ grains to eight or twelve, dissolved in an ounce of water. 
ANTIDOTES.— Vide CUPRUM. ~ 
_ Soxrurio Suxpraris. Cuprr Composira, Ph. Kd. (sulphate of 
copper; alum, aa 5lij.; water, lb. ij.; sulphuric acid, siss. Boil until 
the sulphates are dissolved ; then filter, and add the acid.)—It is employed 
as a styptic, to arrest hemorrhage ; and, when diluted, in the purulent 
ophthalmia of children. 


Ammo'nie Cu'pro-Sul'phas.—Cu'pro-Sul'phate of Ammo'nia. 


Hisrory:— Boerhaave was acquainted with an ammoniacal solution of 
copper. In 1757 Weissman gave imperfect directions for its preparation. 
In 1799 Acoluth published a better process. Dr. Cullen introduced this 
_ substance into practice in this country. It is frequently called ammont- 
ated copper (cuprum ammoniatum, Ph. Dubl. and U. 8.) or ammoniuret of 
copper (cupri ammoniaretum, Ph. Ed.) In the London Pharmacopeeia it 
is termed ammonio-sulphate of copper (cupri ammonio-sulphas). 

PREPARATION.—In all the British Pharmacopeias, this compound is 
directed to be prepared by rubbing an ounce of sulphate of copper with 
an ounce and a half of sesquicarbonate of ammonia until carbonic acid 
ceases to evolve. 

The theory of the process is imperfectly understood. The proportions 
of ingredients employed are about two equivalents of sulphate and three 
and one-fifth equivalents of sesquicarbonate. When rubbed together, 
these salts give out part of their water of crystallization, by which the 
mass becomes moist; and, at the same time, a portion of carbonic acid 
of the sesquicarbonate escapes, producing the effervescence alluded to; 
and the compound becomes of a deep azure-blue colour. This colour is 
probably owing to cuprate of ammonia ; for oxide of copper with caustic 
ammonia forms a similarly-coloured liquid. If this notion be correct, 
the decomposition may be thus explained :—Two equivalents or 118 parts 
of hydrated sesquicarbonate of ammonia react on one equivalent or 125 
parts of crystallized sulphate of copper, and produce one equivalent or 
_ 57 parts of cuprate of ammonia, one equivalent or 57 parts of sulphate of 
ammonia, seven equivalents or 63 parts of water, and three equivalents 
or 66 parts of carbonic acid. The cuprate and sulphate of ammonia 
with one equivalent of water represent the crystallized cupro-sulphate of 
ammonia (cuprum ammoniacale of some authors). 


REAGENTS. RESULTS. 
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: i 6 eq. Water 54 .--.---005-5--- 6 eq. Water...- 54 
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leq. Ammonia 17 1 eq. Crvst’ Cupro- 


5 eq. Water.... 45 Sulph. of Am. 123 


1 eq. Crystall. Sulph. § Int Acid 40 
Copper 1 25 2 t ae Coupt 40. 1 eq. Cuprate of Ammonia, 57 
-PrRopERTIES.—It has a deep azure-blue colour, a styptic metallic taste, 
and an ammoniacal odour. It reacts on vegetable colours as an alkali : 
KK 
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thus it reddens turmeric, and restores the blue colour of litmus, which 
has been reddened by an acid. By exposure to the air, ammonia is 
evolved, and a green powder is left, composed of sulphate of ammonia 


and carbonate of copper. To prevent this, therefore, it should be pre- . 


served in a well-stoppered bottle. It is soluble in water; but unless 
excess of sesquicarbonate of ammonia be present, the solution, when 
much diluted, lets fall a subsulphate of copper. 
CHARACTERISTICS.—Dissolved in water it forms a green precipitate 
(arsenite of copper) with a solution of arsenious acid. When heated, 
all its constituents are dissipated, save the oxide of copper. Boiled with 
caustic potash a solution of sulphate of potash is obtained, the hydrated 
oxide of copper is thrown down, and ammonia is disengaged. Sulphuric 
acid may be recognised in the solution by the barytic salts. 
Composition. — The essential part of this compound is the cupro- 
sulphate of ammonia. This, in the crystalline state, has the following 


composition :—- ; 
Eq. Eq. Wt. Per Cent. Berzelius. Brandes. 
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The cupri ammonio-sulphas, Ph. L., usually contains some undecom- 
posed sesquicarbonate (bicarbonate?) of ammonia, and probably some 
sulphate (subsulphate?) of copper. 

PHysIoLocicaL Errrcts.—Its action is, for the most part, similar to 
sulphate of copper. Wibmer (Wirk. d. Arzneim. ii. 256) examined its 
effects on horses and dogs. Four grains dissolved in water, and injected 
into the veins, killed a dog. ‘The respiration and circulation were quick- 
ened by it. In some cases vomiting and purging were produced; 
weakness, tremblings, and paralysis, indicated its action on the nervous 
system. Its general effects on man are like those of sulphate of copper, 
but itis thought to be less disposed to occasion nausea and vomiting. 
An over-dose, however, readily acts as an emetic. Its action is probably 
somewhat more stimulant to the general system than the sulphate. It is 
employed in medicine as a tonic and antispasmodic. 

UsEs.—ZJnternally it has been principally employed in chronic spas- 
modic affections; such as epilepsy, chorea, catalepsy, hysteria, spasmodic 


asthma, and cramp of the stomach. In epilepsy it has been much — 


esteemed, and was found useful by Dr. Cullen (Treat. on Mat. Med.), and 
other accurate observers; but, like all other remedies for this curious 
disease, it frequently fails. It has also been used in ague and dropsy. 
As a topical remedy, a solution of it has been employed as an injection 
in gonorrhoea and leucorrhea; and as a collyrium to remove opacity of 
the cornea. 

ADMINISTRATION.—It may be administered internally in doses of from 
half a grain gradually increased to five grains. It is usually exhibited 
in the form of pill; rarely in that of solution. 


PituL& AmmonzaReti Cuprz, Ph. Ed. (ammoniaret of copper, in 


fine powder, gr. xvj.; crumb of bread, 9iv.; water of carbonate of am- 


monia, q. Ss. Beat into a mass, and divide into thirty-two equal pills).— 


era 
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Each pill contains half a grain of ammoniaret of copper. The dose is 


from one to five or six pills. 

Liquor Cupri1 Ammonio-sucPHATIS, Ph. Lond. Cupri ammo- 
niatt aqua, Ph. Dub. (Ammoniated copper, 3j.; distilled water, 3xx. 
Dissolve and strain. In the Dublin Pharmacopeia one part of the salt 
is used to a hundred parts of distilled water).—It is applied to indolent 
ulcers as a stimulant and detergent; and, when diluted, to the eye, to 
remove slight specks of the cornea. | 


Cu'pri Subace'tas.—Subac'etate of Copper. 


History.—Hippocrates employed verdigris, which he terms yarkoi ide, 
or rust of copper, in diseases of the eyes, and as an astringent in hemor- 
rhoids (Ed. Fes. 635, 636 & 894). Theophrastus (De Lapidibus), Diosco- 
rides (lib. v. cap. xci.), and Pliny (Hist. Nat. xxxiv.) describe the method 
of procuring it. The Romans called it @rugo. It is frequently termed 
diacetate of copper; but this name is objectionable, since verdigris fre- 
quently occurs as a subsesquiacetate mixed with the trisacetate. I prefer 


the less precise, though more accurate term, subacetate of copper. 


PREPARATION.—At Montpellier it is thus made :—The refuse of grapes 


4s allowed to ferment with sour wine, and is then laid in alternate strata 


with plates of copper: acetous fermentation takes place, and the metal 
becomes oxidized by the combined influence of the air and acid. In 
about fifteen days the plates are covered with the acetate of copper; they 
are then wetted, and exposed for a month to the air: the acetate absorbs 


the water,,and uniting with more oxide of copper, forms a subacetate, 


which is scraped off, and packed in leathern sacks for exportation. At 
Grenoble verdigris is obtained by sprinkling plates of copper with ready- 
made vinegar (Dumas, Traité de Chim. v. 169). In this country it is 
prepared by exposing thin plates of copper to the action of acetic acid, 
or its fumes: the method now practised consists in alternating plates of 
copper with pieces of woollen cloth steeped in acetic acid; they gra~ 
dually become corroded, and superficially covered with verdigris, which 
is from time to time removed, and the operation repeated, as long as the 
plate lasts (Brande’s Manual of Chemistry). French verdigris is imported 


in sacks, weighing from 25 to 30 pounds. ont 
PrRopERTIES.—It occurs in masses or in powder. One variety is of a 


pale bluish green colour; another is blue. Its taste is astringent and 


‘metallic; its odour is somewhat similar to, though more disagreeable, 
‘than acetic acid. It is insoluble in alcohol. Water resolves it into a 


t 


4 


soluble acetate and an insoluble trisacetate. Hence the cupri subacetas 
preparatum of the Dublin Pharmacopeia, and which is directed to be 
prepared by levigation and elutriation, is in fact the trisacetate, the 
verdigris having undergone a chemical change by the action of water. — 
CHARACTERISTICS.— When digested with strong sulphuric acid, it 
evolves acetic acid, which is readily distinguished by its odour. Heated 
in a glass tube it gives out acetic acid; the residue contains metallic 
copper. If verdigris be boiled in distilled water a solution is obtained, 
which is known to contain copper by its colour, and by the before-men- 
tioned tests for the cupreous compounds (vide p. 493). | 
Composttion.—The blue yerdigris is a hydrated diacetate of copper- 
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Verdigris with a greenish tint consists of the subsesquiacetate and the - 


trisacetate (Berzelius, Traité de Chimie, iv. 347 & 349). The composi- 
tion of these salts is as follows :— 


DIACETATE. SUBSESQUIACETATE. TRISACETATE. 
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PuystoLocicaL Errects.—The action of verdigris on the system is 


very similar to that of the other preparations of copper: thus, taken in 
small and repeated doses, it acts on the nervous system, and is called _ 
tonic and antispasmodic ; in larger doses it operates as an emetic ; and, 
in excessive doses, 1s a powerful poison, producing both gastro-enteritis 
(indicated by vomiting, purging, and pain), and an affection of the ner- | 


vous system (marked by insensibility, convulsions, and even tetanus). 


Usrs.—Verdigris, when taken into the stomach, being variable and — 
dangerous in its operation, is never administered internally. It was for- 


merly employed in obstinate syphilis, when mercurials failed. 
The powder is sometimes employed as an escharotic. It is sprinkled 


over foul and indolent ulcers, or, when mixed with savin, is applied to 


destroy venereal warts. When used for the latter purpose it rarely fails. 


: 
\ 


Linimentum Airveinis, Ph. Lond. Oxymel cupri subacetatis, 
Ph. Dubl. (verdigris, powdered [prepared subacetate, Dubl.], 3j.; vine-— 


gar (distilled, Dudl.] f-svij.; clarified honey, 3xiv. Dissolve the verdi- 
gris in the vinegar, and strain the solution through linen; afterwards, the 


honey being added, boil down to a proper consistence).—This was for-_ 
merly called Mel Atgyptiacum, Unguentum Atgyptiacum, or Oxymel 
“Hruginis. It is stimulant, detergent, and slightly escharotic. It is 
applied by means of a camel’s-hair pencil to venereal ulcers of the throat, — 


as well as to other indolent ulcers. Diluted with. water it is employed 


as a garele. 


Unevenrum Cuprr Supacetartis, Ph. Dubl.; unguentum cupri- 
subacetatis, Ph. Ed. (Prepared subacetate of copper, 3ss.; olive oil, 3j.5_ 


ointment of white resin, tbj. M. Ph. Dub/.—Resinous ointment, 15 parts; 
subacetate of copper, in very fine powder, 1 part. M. Ph. Ed.)\—This is 


a stimulant and mild escharotic. It is used as an application to foul — 


ulcers, in ophthalmia tarsi, as a cure for the obstinate forms of ring-worm, | 


and as an application to corns. 
ANDIDOTES.— Vide CUPRUM. 


Cu'pri Ace'tas.—Ac'etate of Copper. 


This salt is commonly, though very improperly, termed distilled or 


crystallized verdigris, and is met with in the shops crystallized on sticks. 
It is usually prepared by dissolving common verdigris in acetic acid, 


and crystallizing. The crystals are oblique rhombic prisms. They con-_ 


sist of one equivalent of oxide of copper, one equivalent of acetic acid, 


: 
: 
, 


and one equivalent of water. This salt is completely soluble in water, 
by which it is distinguished from common verdigris. In most other pro-_ 
perties it agrees with the latter. Itis included in the list of materia : 


we | 
a 


| 
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- medica ofthe Dublin Pharmacopeia, but for what reason J cannot divine, 


since it is never used in medicine. 
| 


ORDER 22.—BISMUTH AND ITS COMPOUNDS. 


Bismu' thum.—Bis'muth. . 


_ History.—This metal is first mentioned by Agricola, in 1529. It has 
been termed Marcasita, Tectum Argenti, or, by the Germans, Wismuth. 
~The old miners called it Wismuth,” says Matthesius, “ because it 

blooms as a beautiful meadow (Wiesematte), on which variegated flowers 
of all kinds are glittering,” (Schwartze, Pharm. Tabellen). 

Natura. History.—Bismuth occurs only in the mineral kingdom. It 
is found in Cornwall, Saxony, Bohemia, &c. It is met with in the me- 
tallic state nearly pure (native bismuth), and in combination with sul- 
phur and with oxygen. 

PREPARATION. —It is chiefly obtained from native bismuth by melting 
the metal out of its gangue. 

PROPERTIES. —It is a reddish white metal, without taste or smell, com- 
posed of brilliant broad plates, and readily crystallizable in cubes or 
regular octahedrons. Its sp. gr. is 9°83 to 9°88. It is moderately hard, 
brittle, pulverizable, fusible at 476° F. When strongly heated in the air 
it takes fire, and burns with a faint blue flame, emitting a yellow smoke 
(the oxide). In close vessels it may be volatilized. Its equivalent 1s 72. 

CHARACTERISTICS.—It is distinguished by its brittleness, its ready 
fusibility, its solubility in nitric acid, and by the characters of the nitric 
solution, which throws down a white precipitate on the addition of 
water, and a black one when hydrosulphuric acid or the hydrosulphates 
are added to it. — 

Purity. — Any arsenicum, which may be mixed with bismuth, is 
insoluble in nitric acid: it is converted by the acid into an insoluble 
arseniate. Copper may be detected by precipitating the nitric solution 
with ammonia ; the supernatant liquor is blue if copper be present. 

Puysro.oaicaL Errects ANp Usss.-—In the metallic state, bismuth 1s 
inert. Its only use is in the preparation of the trisnitrate. 


Bismu' thi. Trisni’ tras —Trisni'trate of Bis'muth. 


Hisrory.—This compound was first prepared by Lemery. It has had 
various appellations, such as pearl or flake white, magistery of bismuth 
(also a name for submuriate of bismuth), Spanish white, subnitrate or 

tetarto-nitrate of bismuth. Wi 

PREPARATION.—In the London Pharmacopeia it is directed to be 

prepared by dissolving one ounce of bismuth in a fluid ounce and a half 
of nitric acid, to which six drachms of water have been added. After — 
the solution has been filtered, about three pints of distilled water 
are to be added: the subnitrate precipitates, and is to be collected, 
washed, and dried. 

In the Dublin Pharmacopeia, seven parts of bismuth are dissolved in 
_ twenty parts of diluted nitric acid, and the solution added to a hundred 


_ parts of water. “ 
~~ In the first part of this process we obtain a nitrate of bismuth by the 
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re-action of three equivalents or 216 parts of bismuth, on four equivalents 
or 216 parts of nitric acid. One equivalent or 30 parts of binoxide 

of nitrogen are evolved, and three equivalents or 402 parts of nitrate of 
bismuth formed. 


REAGENTS. RESULTS. 
1 eq. Nitric Acid 54 3 leq. Binox. Nitrog. 30 —_________________________leq.Binox.Nitrog. 30 


3 eq. Oxygen .... 24——_—_—__. ea 
ACU PASI DEM Dive ws ann aches weep ceo os aaa ba 
SieG NUIIC ACIO. Toe cscs ann ar sean kOe 3 eq.Nitrate Bism.402 
When nitrate of bismuth is mixed with water, two bismuthic salts are 
produced ; a soluble supersalt (¢ernitrate), and an insoluble subsalt (¢ris- 


‘mitrate). 
REAGENTS. RESULTS. 
1 eq. Nitrate Bismuth = 134 1 eq. Ternitrate Bismuth = 242 
(2? eq. Nitric hee Bape s: ia 
. Ni i = leq. Nitric Acid .... 54 seat g P 
3 eq. Nitrate Bismuth mid iE S 3 eric Se aes Be itt 1 eq. Trisnitrate Bismuth’ 954 


Properties.—It is a dull white, inodorous, tasteless powder, which 
consists of very fine silky needles. It is nearly insoluble in water, but is 
readily dissolved by nitric acid. By exposure to light it becomes greyish. 

CuaracTeristics. — Hydrosulphuric acid, or the hydrosulphates, 
blacken it, by forming the sulphuret of bismuth. It dissolves in nitric 
acid without effervescence. Heated on charcoal by the blowpipe flame 
it gives out nitrous acid, and yields the yellow oxide of bismuth ; and, by 
a continuance of the heat, the oxide is reduced, globules. of metallic 
bismuth being obtained, which may be readily distinguished from globules 
of lead by their brittleness ; for, when struck sharply by a hammer on an 
anvil, they fly to pieces: from antimony they are distinguished by their 
solubility in nitric acid. | 
_ Composition.—Its composition, according to Mr. Phillips (Phil. Mag. 
Dec. 1830, p. 409,) is as follows :— ) 


Eq. Eq. Wt. Per Cent. R. Phillips. 
Oxide of Bismuth 3..°7 i203) She eras J. 1 Bik Gd Ae ee 
Nitric, Acid » isu. medigh)s Hane 0 Dis yoke fin t Dae opel ep) BGS ee ee 
TD Tp TV aL a LRM Pinte 1 La mh LO ann, ee ce 
Trisnitrate of Bismuth ...1... . 294... . 10000 . = * . 100-00 


Punritry.—Its freedom from any carbonate (as of lead) is distinguished 
by its solution in nitric acid without effervescence. Sulphuric acid 
added to the solution throws down a white precipitate, if lead be present. 

PHYSIOLOGICAL EFFECTS. (a.) On animals.—It acts as a local irritant 
and caustic poison. Moreover it appears to exercise a specific influence 
over the lungs and nervous system (Orfila, Towxicol. Gén.) 

(4.) On man.—In small doses it acts locally as an astringent, diminish- - 
ing secretion, On account of the frequent relief given by it in painful 
affections of the stomach, it is supposed to act on the nerves of this 
viscus as a sedative. It has also been denominated tonic and antispas- 
modic. Vogt (Pharmakodynamik, i. 288, 2° Aufl.) says, that when used, 
as a cosmetic, it has produced a spasmodic trembling of the muscles of 
the face, ending in paralysis. 

Large medicinal doses disorder the digestive organs, occasioning pain, 
vomiting, purging, &c.; and sometimes affecting the nervous system, and 
producing giddiness, insensibility, cramps of the extremities, &c. 

The following is the only reported case of poisoning with it. A man 
took two drachms by mistake, and died therefrom on the ninth day. In 
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addition to the usual symptoms of gastro-enteritis, there was a dis- 


ordered condition of the nervous system, indicated by cramps of the 
hands and feet, disordered vision, and delirium. It is deserving also of 


remark, that there were difficulty of breathing, and salivation. Post- 


mortem examination showed inflammation throughout the alimentary 
canal; the spinal vessels were gorged with blood, particularly towards 


the cauda equina; there was fluid in the cerebral ventricles; and the 


inner surface of both ventricles of the heart was very red (Christison’s 


_ Treatise on Poisons). 


We have not at present sufficient evidence before us to determine 
whether this medicine affects the general system by absorption or through 


the intervention of the nervous system: its insolubility has led to the 
d conclusion that it does not become absorbed. 


Usr.—It has been principally employed in those chronic affections of 
the stomach which are unaccompanied with any organic disease, but 


which apparently depend on some disordered condition of the nerves of 


this viscus; and hence the efficacy of the remedy is referred to its sup- 
posed action on these parts. It has been particularly used and recom- 
mended to relieve gastrodynia and cramp of the stomach, to allay sick- 
ness and vomiting, and as a remedy for the waterbrash. It has also been 
administered in intermittent fever, in spasmodic asthma, &c. Hahnemann 


_-has recommended a portion to be introduced into a hollow tooth, to allay 


tooth-ache. I have used it, with advantage, in the form of ointment, 
applied to the septum nasi, in ulceration of this part, and as a local 


t, remedy in chronic skin diseases. 


ADMINISTRATION.—The usual dose of this remedy is from five grains 
to ascruple, exhibited in the form of a pill. The ointment which I have 


just referred to was composed of one drachm of the subnitrate, and half 
“an ounce of spermaceti ointment. 


AntipoTes.—No chemical antidote is known. Emollient drinks should 
be administered, and the poison evacuated from the stomach as speedily 


as possible. The antiphlogistic plan is to be adopted, to obviate inflam- 


mation. 


ORDER 23.—TIN. 
Stan'num—Tin. 


History.—Tin has been known from the most remote periods of 
antiquity. It is mentioned by Moses (Numbers, XXX1. 22) and by Homer 
(Iliad, xi. 25). The alchymists called it Jove, or Jupiter. 

Narurat History.—It is peculiar to the mineral kingdom. It occurs 
in two states; as an oxide (the ¢in stone and wood tin of mineralogists), 
and as a sulphuret (fin pyrites). It 1s found in both states in Cornwall, 
which has long been celebrated for its tin works. The Phoenicians, who 
were perhaps the first people who carried on commerce by sea, traded 
with England and Spain for tin at least 1000 years before Christ. » 

PREPARATION.—In Cornwall, stream tin (a variety of tin stone) is - 
smelted with charcoal. The metal thus procured is subsequently made 


hot, and then let fall from a height, by which it splits into a number of 
_ irregular prisms, somewhat like a basalt pillar. This is called grain tin. 


Mine tin (another variety of din stone) 1s ground, washed, roasted, and 
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afterwards smelted with Welsh culm and limestone, by which dlock 
tin is procured ; the finest kind of which is called refined tin (Mr. John 
Taylor, Ann. Phil. iii. 449). 

Besides the two varieties of tin just described, other kinds are met 
with incommerce. Malacca tin occurs in quadrangular pyramids, with 
flattened bases. Banca tin is met with in wedge-shaped pieces. 

Properties. —In its massive form it is a yellowish-white metal, 
having a peculiar odour when rubbed or handled. Its sp. gr. is 7°29. 
It melts at 442° F. and at a white heat is volatilized. It is malleable, 
and forms sheet tin and tin foil (stannum foliatum), but is sparingly duc- 
tile. Its equivalent is 58. | 

Tin may be reduced to powder, by pouring melted tin into an iron 


mortar, and rubbing until it is cold; or by shaking melted tin in a” 


wooden box, the inside of which has been rubbed with chalk. In this 
state it constitutes powdered or granulated tin (pulvis stanni, Ph. Dub., 
Kd. and U.S.) This as well as tin filings (stanni limatura, Ph. Ed. seu 
rasura stanni) have been used in medicine. | 

CHAaRacTERISTIcs.—Boiled in strong hydrochloric acid, we -obtain a 
solution of protochloride of tin, which possesses the following charac- 
ters :—Potash causes a white precipitate, soluble in excess of the pre- 
cipitant ; hydrosulphuric acid, a brown; and chloride of gold, a purple 
precipitate (the purple powder of Cassius). If protochloride of tin be 
heated with nitric acid, we obtain a perchloride which causes a yellowish 
precipitate with hydrosulphuric acid. 


PuystoLocicaL Errecrs.—In the mass, tin has no operation on the © 


body, except that arising from its form and weight. Powdered tin is not 
known to produce any disorder in the functions of the body. It appears, 
however, that acid, fatty, saline, and even albuminous substances, may 
occasion colic and vomiting by having remained for some time in tin 
vessels. Oxide of tin is poisonous, according to Orfila (Towicol. Gén.) ; 
but Schubarth (quoted by Dr. Christison, Treat. on Poisons) found it 
inactive. | 
Usrs.—Powdered tin has been employed with great success by 
various eminent practitioners, as a vermifuge, particularly in tape-worm. 
Dr. Alston (Med. Essays, mw, 89, 92; also Lect.on Mat. Med. i. 150) ex- 
plains its operation on metre principles: he supposes that the powder 
of tin gets betwixt the worms and the inner coat of the alimentary canal, 
and causes them to quit their hold, so that purgatives easily carry them 
away with the feces. It has, however, been asserted that water in which 
tin has been boiled is anthelmintic, at least so says Pitcairn and Pietsch 
(quoted by Richter, Ausf. Arzneim. iv. 553); wine which has been 
digested in a tin vessel is also said to be noxious to worms. If these 
statements be true, the before-mentioned mechanical explanation is 
inadmissible. Some have, therefore, supposed that the efficacy must 
depend on the tin becoming oxidized in the alimentary canal ; others 
have fancied that arsenic, which is frequently found in tin, is the active 
agent ; while, lastly, some have imagined that the metal, by its action on 
the fluids of the canal, generated hydrogen, or hydrosulphuric acid, which 
destroyed these parasites. ; 
Dr. D. Monro (Treat. on Med. and Pharm. Chem. i. 289), Fothergill, 


and Richter, have used powdered tin in epilepsy produced by worms, and, 


as it is stated, with advantage. 


‘ 
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ADMINISTRATION.—The usual mode of exhibiting it is mixed with 


treacle: the dose usually stated in pharmacological works is one or two 


drachms, but Alston gave much larger quantities ; his mode of employing 
itas a vermifuge was the following :—The patient was well purged with 


' senna, and on the following morning one ounce of tin powder was given 


in four ounces of treacle; on each of the two following days half this 
quantity was taken, and then the patient again purged. However, tin 
powder is. certainly much inferior to oil of turpentine as a remedy for 


_ tape-worm. 


ORDER 24.—LEAD AND ITS COMPOUNDS. 


7 Plum'bum.—Lead. 


. 


History.—This metal was known in the most remote ages of antiquity. 
It is mentioned by Moses (Job, xix. 23, 24.) The Greeks called jit 
porBdoc; the alchymists, Saturn. : ; 

Natural History.—It is found in the metallic state (native lead), 
combined with sulphur (galena), with selenium, with chlorine (horn 
lead), with oxygen (native minium), and with oxygen and an acid, forming 
an oxy-salt (carbonate, phosphate, sulphate, tungstate, molybdate, chromate, 
arseniate, and aluminate.) 

PREPARATION.—It is usually extracted from galena, which is roasted 
in reverberatory furnaces, by which it is converted into a mixture of 
sulphate and oxide of lead, and afterwards smelted with .coal and lime, 
the first to abstract oxygen, the second. to remove the sulphur. 

PROPERTIES.—It has a bluish-gray colour and considerable brilliancy. 
It may be crystallized by cooling in four-sided pyramids. It is malleable, 


“but not ductile. Its sp. gr. 11°35. It has a peculiar odour when 


handled. It fuses at 612° F.and ata red heat boils and evaporates. 
Its equivalent is 104. By exposure to the air it attracts, first oxygen, 
and then carbonic acid, so as to form carbonate of lead. 

Pure distilled water has no action on lead, if the gases (as air and 
carbonic acid) be excluded; but if these be admitted, a thin crust of 
carbonate is soon formed. It is remarkable that the presence of most 
neutral salts—sulphate of soda and chloride of sodium, for example— 


_ impairs the corrosive action of air and water. Hence, therefore, we can 


easily comprehend the reason why leaden cisterns and pipes do not more 
frequently give a metallic impregnation to water; and why rain-water is 


more apt than spring-water to become impregnated with lead. The 


latter, however, by long keeping in leaden vessels, may also become 

contaminated with lead. i ba tiie Sa 
CHARACTERISTICS.—If lead be dissolved in nitric acid, we may easily 

recognise its presence in the solution by the following tests:—Alkalies, 


_. their carbonates, sulphuric acid and the sulphates, and ferrocyanide of 


potassium, produce white precipitates ; chromate of potash and iodide of 
potassium occasion yellow precipitates ; hydrosulphuric acid and the 
hydrosulphates form black precipitates of the sulphuret of lead ; lastly, 
a piece.of zinc throws down metallic lead in an arborescent form. — 

The delicacy of these tests 1s, according to Devergie (Méd. Léq. 11. 779), 


as follows :— 
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Degree of Dilution. 


Sulphate of: Sodast,\. (0. ss h.gees catedecke stops at 5,000 
Todide of «Potassium ..\ 0.5) sc soils Reta eee tk oe 10,000 
Ferrocyanifleof Potassium), . Fe. ss + yates es 18,000 
Potash IF7: AER ety BE eee ee 20,000 
Carbonate of Sodaor of Potash ......... 60,000 
Chromate of uPOtashy (20. ham as ge Gace ike eaen 100,000 
Flydrosulpnuric ALCWUe. vue ee mala tates we ercn cs 500,000 


PuysioLocicAL Errects.—1. Metallic lead.—1 believe that so long 
as lead retains its metallic form it is inert. In a French journal (Journ. 
de Méd. de Leroux, xxiii. 318) we are told that three ounces and six 
drachms of this metal have been given to a dog without any obvious 
effects. As, however, it is a metal which is readily oxidated, it 


occasionally proves active when swallowed, in consequence of its being © 


acted on and oxidized by the contents of the alimentary canal. An 
instance of this kind is mentioned by Paulini (Miscell. Nat. Cur. Dec. ii. 
Ann. vi. App. p. 7. quoted by Voigtel, Arzneimitellehre), in which colic was 
produced by swallowing a leaden bullet. Proust (Ann. de Chim. lvii. 84) 
says, that the alloy of lead and tin may be swallowed with impunity, in 
consequence of its being much less easily oxidated than the pure metal. 

2. Of the preparations of lead. (a.) On vegetables.—Marcet found the 
solution of acetate of lead injurious to plants ; but Wiegmann declares it 
to be inert, and ascribes its inertness to the formation of an insoluble salt 
(carbonate) of lead by the carbonic acid of the roots of plants. 

(6.) On animals.—The preparations of lead are, for the most part, 
energetic poisons. ‘The sulphuret, however, appears to be inactive, or 
nearly so; for Orfila (Toxicol. Gén.) gave an ounce of it to dogs without 


observing any ill effects; four ounces have even been given to horses ~ 


without any unpleasant results. The sulphate, also, according to Orfila, 
is inactive. Our knowledge of the effects of the salts of lead on animals 
is derived from experiments made with the. acetates, nitrate, and 
carbonate. ‘The first two act as corrosives: all affect the nervous system, 
manifested by convulsions, palsy, and colica pictonum.  (Christison, 
Treat. on Poisons, 506 et seq. 3d ed.) 

(c.) On man.—Mz. Braid (Christison, op. cit. 518) states that workmen 
who dig and pulverize the ore (sulphuret of lead), at the lead-mills in 
Lancashire, never have the lead colic until they work at the smelting 
furnaces. 

Most, if not all, the other preparations are more or less active; the 
effects and symptoms, however, vary with the dose. 

In small doses these preparations act on the alimentary canal as 
astringents; checking secretion and causing constipation. These may 
be regarded as the local effects. When absorbed, the constitutional 
effects of lead are observed: the arteries become reduced in size and 
activity, for the pulse becomes slower and smaller; the temperature of 
the body is diminished ; and sanguineous discharges, whether natural or 
artificial, are frequently checked, or even completely stopped. This 
constringing and sedative effect seems extended to the secreting and 
exhaling vessels; the discharges from the mucous membranes, the 
exhalation from the skin, and the urine, being diminished in quantity. 
Thus we observe dryness of the mouth and throat, thirst, greater solidity 
of the alvine evacuations, diminution of the bronchial secretion, and of 
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cutaneous exhalation. From all these circumstances it would appear 
that these preparations give rise to a contracted state of the coats of 
the blood-vessels (at least of the arteries.) It is not at all improbable 
that the coats of the absorbents are similarly affected, as has been asserted. 
If this be the case, some obstruction would probably be offered to the 
passage of lymph ; the functions of absorption would be carried on with 
less energy, and the lymphatic glands would perhaps become in conse- 
quence affected: the wasting of the body produced by lead in these small 
doses has been denominated tades saturnina, or tabes sicca. ' 

The long-continued use of the preparations of lead rarely fails to give 
evidence of its effect on the muscular and nervous systems, and which 
is manifested by a curious train of symptoms, commencing with colic, and 
terminating in palsy or apoplexy. Lead or painter’s colic (colica pictonum) 
is variable in its mode of attack ; at one time commencing suddenly, and 
without any very marked premonitory symptoms, at another being pre- 
ceded by dyspeptic symptoms—such as diminished appetite, with a 
painful and constipated state of the bowels, the feces being very hard. 
During an attack, there is usually obstinate constipation, with acute pain, 
much increased at intervals; but sometimes a relaxed condition of the 
bowels has been met with. Merat (Zraité de la Colique Métallique) 
refers the continued pain to the small intestines, while the more violent 
and intermitting kind resides principally in the transverse portion of the 
colon. Pressure rarely increases, and very commonly relieves, the pain. | 
Cases, however, do occur (and I have seen several) in which there is great 
tenderness of the bowels. The abdomen is strongly retracted, sinks in 
about the navel, and feels very hard. To these symptoms may be added 
vomiting, cramps of the lower extremities, hard and generally slow pulse, 
though sometimes it has been found frequent. , 

De Haen and Merat, on examining the bodies of patients who have 
died affected with lead colic, found a contracted condition of the colon, 
and this was considered by the last-mentioned writer to indicate the seat 
of the disease. But Sir G. Baker, Andral (Path. Anat. by Townsend 
and West, ii. 140), Louis, and Copland : (Dict. Pract. Med. 1. 366), have 
not, in some cases, found any alteration. Moreover, it would appear 
probable from Dr. Abercrombie’s observations on ileus (On Diseases of 
the Abdom. Viscera) that the empty and collapsed portion of the intestine 
was not the seat of the colic, but another part foundin a state of distension,—— 
for the collapsed or contracted state is the natural condition of healthy 
intestine when empty; while the distended portion is, in ordinary cases 
of ileus, the primary seat of the disease, the distension arising from a 
paralytic condition of the muscular fibres, whereby it is unable to contract 
and propel its contents onward. Now this view of the case is the more 
probable, since the action of lead on the muscular fibres of the intestine 
is regarded as of the same kind as that on the fibres of the voluntary 
muscles. Some have found intus-susception, others have noticed marks 
of inflammation. 

Another effect of poisoning by lead is an affection of the cerebro-spinal 
system, generally manifested by paralysis, but occasionally by giddiness, 
convulsions, and coma, and now and then by apoplexy. The palsy may - 
occur without colic, or it may come on while the patient is suffering with 
it, but in general it succeeds colic. It may happen in both upper and 
lower extremities, though more frequently in’ the former; and it affects 
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the extensor more than the flexor muscles, so that the hands are -gene- 
rally bent on the arms, which hang dangling by the side. Frequently 
pain is experienced in the paralyzed part, and sometimes in the region 
of the spine also. On examining the bodies of persons who have died 
with this disease, no lesion has hitherto been discovered in the spinal 
matrow. ‘The muscles of the affected limb are observed to be wasted 
and very pale, and have sometimes the appearance of a white fibrous 
tissue. 

In very large doses, some of the plumbeous preparations (the acetate, 
for example) act as irritant and caustic poisons; giving rise to the usual 
symptoms indicative of gastro-enteritis. However, none of them equal, 
in the intensity of their local action, the mercurial or even the cupreous 
compounds. 

Mopvus OpERANDI.—Tiedemann and Gmelin (Vers. uber d. Wege, wie 
Subst. aus d. Mag. ins Blut. gelang.) found lead in the blood of the splenic, 
mesenteric, and hepatic veins of dogs killed by the acetate; they also 
found it in the contents of the stomach and intestines, but neither in the 
chyle nor the urine. Wibmer (Christison’s Treatise on Poisons, 3d edit. 
p- 509) detected it in the liver, muscles, and spinal cord. 

The local or corrosive action of the soluble salts of lead depends on 
the affinity of these bodies for the organic constituents of the tissues (vide 
PrLumspt ACETAS). . . 4 

The nervous system is specifically affected by lead. The paralysis of 
the voluntary muscles, the pain in the course of the spine, the occasional 
giddiness, coma, or apoplexy, seem to establish this. The colic as well 
as the astringent influence of lead over the coats of vessels are probably 
secondary effects of the action of lead over the nervous system 

The constitutional effects of lead may be produced in various ways: 
as, when taken with articles of food and drink into the stomach ; when 
inhaled in the form of dust or vapour with the air; when applied to 
mucous membranes, ulcers, &c. Hence the persons most liable to these 
effects are those whose occupations bring them in contact with this 
metal ; for example, painters, plumbers, roasters and smelters of lead, the 
manufacturers of the plumbeous preparations, glass-blowers, potters, 
lapidaries, &c. 

Dr. Anthony Todd Thomson (Lond. Med. Gaz. v. 538, and x. 689) is. 
of opinion, that carbonate of lead is the only preparation of this metal 
that can produce colic: and though he has, I think clearly, shewn that 
lead colic more frequently arises from the carbonate than from any other 
salt of lead, he has, in my opinion, failed in proving that no other 
preparation of lead can produce it. Indeed, if his opinion were true, it 
would constitute an exception to the general effects of the metallic 
preparations ; for we do not find that the specific effects of arsenic, or of 
mercury, or of copper, or of antimony, are produced by one preparation 
only ; so that, @ priori, analogy is against the opinion. Furthermore, it 
is well known that the vapour of the oxide of lead taken into the lungs 
may produce colic, and that the ingestion of the acetate, citrate, or tartrate 
of lead, is capable of exciting the same effect. Now Dr. Thomson ex- 
plains these facts by assuming that the oxide of lead unites with carbonic 
acid in the lungs, and is thus converted into carbonate: and that the 
acetate, citrate, and tartrate, are decomposed in the alimentary canal, 
and converted into carbonates. But it appears to me to be much more 
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simple and consistent with analogy, to admit that these preparations are 
of themselves capable of producing colic, than to assume that they 
undergo the changes here supposed. Moreover, in some instances in 
which colic was produced, it is unlikely that these changes could have 
occurred, owing to the excess of acid taken with the salt of lead. 
Usres.—The uses of the preparations of lead may be in part inferred 
from the foregoing account of their effects. These agents are employed 
when we wish to constringe the capillary vessels and to diminish their 
vital activity. Thus we administer them internally to check excessive 
secretion and exhalation, as in catarrhal affections of the mucous mem- 
branes of a chronic nature; in profuse secretion of pus; in sanguineous 
exhalations from the mucous membranes ; and in colliquative sweating. 
They have also been applied, in some instances with success, in certain 
chronic affections of the nervous system, as epilepsy ; but the practice is 
altogether empirical, as we have no rational principles to guide us in 
using them. As topical remedies, we employ the preparations of lead to 
diminish vascular excitement, to allay preternatural heat, and to check 
excessive secretion. ‘Thus we apply them to inflamed parts to promote 
resolution, and to ulcers and other secreting surfaces as astringents or 
desiccants. During the internal employment of lead, attention must be 


_ paid to the condition of the stomach and bowels, as we find the traces of 


their injurious effects in these organs. Constipation is a very frequent 
result of their medicinal employment. Loss of appetite, indigestion, and 
eriping pains, are also often noticed. ‘The tendency to colic is dimi- 
nished, according to Dr. A. T. Thomson, by conjoining acetic acid. 

ANTIDOTES.— Poisoning by lead usually puts on one of three forms— 
irritant poisoning, lead colic, and paralysis. 

1. Irritant poisoning.—Administer diluents holding in solution some 
sulphate (as sulphate of soda, of magnesia, or of potash or alum), so that 
a sulphate of lead may be formed. If vomiting have not already come 
on, tickle the throat, and administer emetics of the sulphate of zinc or of 
copper, or the stomach-pump may be employed. 

2, Lead colic.—Here the best remedy is alum (vide pp. 372, 373). 
But in this country lead colic is frequently treated by the combined use 
of purgatives and anodynes, the purgatives being either castor oil or salts 
and senna, the anodyne being opium. When the vomiting 1s very 
troublesome, and liquid medicines do not remain on the stomach, we may 
give the compound extract of colocynth, with opium, in the form of pill. 
In several cases in which the pulse was full and strong, the face flushed, 
and the tongue furred and dry, I have used blood-letting with evident 
advantage. The sulphates have been recommended, as also mercury. — 

3. Lead paralysis.—Nux vomica, and its active principles—strychnia 
and brucia, are perhaps of all internal remedies most deserving of trial, 
because of their specific effect on the spinal marrow ; and the chance of 
their success is, of course, much increased by the circumstance of there 
being no discoverable lesion of this portion of the nervous system. 
Mercury has been recommended by Dr. Clutterbuck. Various local 
measures have been tried, but without much benefit; for example, 
electricity and irritants (such as ammonia and cantharides). 
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Plum'hi Ox'ydum.—Ox'ide of Lead. 


History.—The ancients were acquainted with oxide (or protowide) of 
lead. Hippocrates (De Morb. Mul. ii.) employed the semi-vitrified oxide 
(detharge, \Sapyvpor). Dioscorides (lib. v. cap. cii.) and Pliny (Hist. Nat. 
Xxxiv. 53) both mention litharge: the latter calls it molybdena. 

PREPARATION.—Litharge is usually obtained as a secondary product 
in the cupellation of argentiferous lead. The alloy is melted on a porous 
vessel, called a test or cupel, and exposed to the blast of a bellows, by 
which the lead is oxidized, half vitrified, and driven off into hard masses 
of a scaly texture, and is called, in that state, litharge or silver stone 
(Watson’s Chem. Essays, ii. 325, 6th ed.) 

The compound called in the London Pharmacopeia hydrated oxide of 
lead (plumbi oxydum hydratum) is prepared by mixing six pints (or as 
much as may be sufficient) ofsolution of potash with six pints of solution 
of diacetate of lead and three gallons of distilled water. The precipi- 
tate is to be washed until nothing alkaline remains. In this process the 
potash combines with acetic acid, and forms acetate of potash, which 
remains in solution; while a white compound, called by Mr. Phillips 
hydrated oxide of lead, is precipitated. But it is stated, that “ oxide 
of lead does not form a hydrate with water, the white powder which 
caustic alkalies throw down in solution of lead being a basic (sub) salt” 
(Geiger’s Handb. d. Pharm. von J. Liebig). 

PROPERTIES.—Oxide of lead presents itself in several forms. One of 
_ these is yellow, and is termed Massicot (cerussa citrina). , When semi- 
vitrified (plumbt oxydum semivitreum), it is called litharge (lithargyrum), 
which occurs in the form of small yellow or reddish scales or flakes, 
and, according to its colour, is called gold or silver litharge (lithargyrum 
aureum |chrysitis| seu argenteum [argyritis]). The plumbi oxydum 
hydratum, Ph. Lond., is a perfectly white powder. 

Oxide of lead is fusible, and at a very high temperature volatile. When 
heated in contact with charcoal or carbonaceous bodies, it is readily 
reduced to the metallic state. It is insoluble in water. 

CHARACTERISTICS.—Heated on charcoal by the blowpipe, it is readily 

educed to the metallic state. It is blackened by hydrosulphuric acid, 
and completely dissolves in nitric acid. The characteristics of this solu- 
tion have been already described (vide p. 505). The varieties of the 
oxide are distinguished by their physical peculiarities. 

ComPosITION.—Oxide of lead is thus composed :— 
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PuHysIoLoGicaL ErrEcts.—Inhaled in the form of vapour, or fine dust, 
it produces the before-mentioned constitutional effects of lead (vide 
p- 506). 

The effects of this substance, when swallowed, are but little known. 
It possesses very slightly irritant properties. ‘“ The experimentalists of 
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_ Lyons found litharge to be irritant in large doses of half an ounce,” 
- (Christison, op. cit. p. 509). 
_ From its external uge ill consequences have sometimes resulted. 

Usrs.—The oxides of lead are never employed internally. Litharge 
is sometimes sprinkled over ulcers, as an astringent and desiccating 
substance. | 

In pharmacy, litharge is used in the preparation of EMPLASTRUM 
PLUMBI, CERATUM SAPONIS, ACETAS PLUMBI, and LIQUOR PLUMBI 
DIACETATIS. 

The plumbt oxydum hydratum, Ph. Lond., is directed to be used in 
preparing QuINz% SutpHas. But the Pharmacopeeial process for making 
the latter substance has not been found by manufacturers to answer, 
and, therefore, the hydrated oxide of lead is, in fact, not employed in 
pharmacy. 

Harr Dvx.—Various powders, pastes, and liquids, have been pre- 
pared for dyeing the hair brown or black (Journ. de Chém. Med. ii. 250, 
g"° Ser.) In general a mixture, or rather compound, of litharge and 
lime is employed. The preparation sold as Orfila’s hair dye is of this 
kind. The proportions are one part of each, or three parts of litharge 
and two of lime. Sometimes carbonate of lead is partially or wholly 
substituted for litharge. The mixture is made into a paste with hot 
water or milk, and applied to the hair for four or five hours, the 
part being enveloped in oil-skin or a cabbage leaf. ‘The water causes 
the oxide of lead to combine with the lime, and thereby form a saline 
compound, called plumbite of lime. The lime is useful by removing the 
fatty matter of the hair, while the oxide of lead forms, with the sulphur 

_ contained in the oil of the hair, a black sulphuret of lead. Dyed hair is 
_ dry andcrisp. The mode of detecting stained hair has been described 
by the late Dr. Cummin (Lond. Med. Gaz. xix. 215), and by Devergie 
(Méd. Lég. ii. 931). 


@ 


. Plum'bi Chlo'ridum.—Chlo'ride of Lead. 


Naturat History.—Chloride of lead occurs in the mineral kingdom. 

PrEPARATION.—In the London Pharmacopeeia this compound is di- 
rected to be prepared as follows :—Dissolve 19 ounces of acetate of lead 
in three pints of boiling distilled water, and 6 ounces of chloride o 
sodium in one pint of boiling distilled water: mix. Wash the precipi- 
' tate when cold with distilled water, and dry it. 
_- In this process one equivalent or 163 parts of dry acetate of lead are 
| decomposed by one equivalent or 60 parts of chloride of sodium; by 
which one equivalent or 140 parts of chloride of lead are precipitated, 
and one equivalent or 83 parts of acetate of soda remain in solution. 
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Hydrochloric acid occasions the precipitation of more chloride of lead 
-afier the action of the chloride of sodium is over; so that there must be 
some compound of lead in solution (Phillips, Zrans/. of Pharm. 3rd ed.) 
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PROPERTIES.—It is a white crystalline powder (magisterium saturni — 
Croll), soluble in thirty parts of cold or twenty-two parts of boiling 
water. When heated it fuses; and by cooling forms a semitransparent — 
horny-like mass, called horn lead ( plumbum corneum). 

CHARACTERISTICS.—Its aqueous solution causes a white precipitate | 
with nitrate of silver, soluble in ammonia but insoluble in nitric acid: 
hence it is shown to be a chloride. The solution is known to contain lead 
by the before-mentioned tests for this metal (vide ,p. 505). 

ComposiTion.—The following is its composition :— 
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Usr.—It is employed in the preparation of hydrochlorate of morphia. 


Plum'bi Io'didum.—T odide of Lead. 


History.—This compound was introduced into medicine by Cottereau — 
and Verdé-Delisle. | 

PREPARATION.—It is prepared by adding a solution of iodide of potas- — 
sium to a solution of acetate of lead. The reacting proportions are 166 — 
parts of iodide and 190 of crystallized acetate. In the London Phar- — 
macopceia, the proportions directed to be employed are seven ounces of 
iodide of potassium and nine ounces of acetate of lead: the quantity — 
of iodide of potassium is, therefore, larger than theory would dictate, © 
supposing the acetate to be neutral. This excess is disadvantageous, 
since it retains a portion of the iodide of lead in solution. To prevent — 
the formation of an oxyiodide of lead, a little acetic acid should be © 
added to the acetate of lead, before adding the iodide of potassium. — 
The precipitate should be washed and dried. | 

By the mutual reaction of one equivalent or 163 parts of dry acetate — 
of lead, and one equivalent or 166 parts of iodide of potassium, we — 
obtain one equivalent or 230 parts of iodide of lead, and one equivalent — 
or 99 parts of dry acetate of potash. 
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PRoPERTIES.—It is a fine yellow powder, very sparingly soluble in © 
cold water, but readily soluble in boiling water; from which it for the | 
most part separates, as the solution cools, in the form of golden yellow, © 
brilliant, small scales. It is fusible. It combines with the alkaline 
iodides, forming a class of double salts, called the plumbo-iodides (iodo- 
plumbates, Thomson). Caustic potash dissolves it, and forms a plumbo- 
iodide of potassium and plumbate of potash (Dumas, Traité de Chim. iii. 
379). It is soluble in acetic acid and in alcohol. 

CHARACTERISTICS.—When heated, it first forms a yellow vapour 
(iodide of lead), and afterwards a violet vapour (iodine), leaving a residue 

- (lead), which, when dissolved in nitric acid, gives all the characters of a : 
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solution of lead (vide p. 505). Boiled with carbonate of potash, it forms 
carbonate of lead and iodide of potassium. 
Composition. —Its composition is as follows :— 
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Purity.—It should be completely soluble in boiling water. ' 

PuystoLocicaL Errects. (a.) On animals.—Twenty-four grains of 
iodide of lead were given to a cat at two doses, with an interval of four 
hours: the animal suffered violent colic, and died in three days; but no 
signs of irritation were observed after death (Paton, Journ. de Chim. iii. 
41, 2" Ser.) Iodide of lead was given in doses of from gr. v. to sss. 
to a bull-dog: no effect was observed until the fifteenth day, when the 
animal refused food, and kept in the recumbent posture. He died on the 
eighteenth day, having swallowed altogether ten drachms and fifty grains 
of iodide. During the whole period, he had only three or four intestinal 
evacuations (Cogswell, Hssay on Iodine, 143). 

-(6.) On man.—Its effects on man have been imperfectly determined. 
It does not appear to act as an irritant when applied to the skin or 
ulcerated surfaces. Under the continued external and internal use of it, 
enlargements of the lymphatic glands have disappeared, from which we 
infer a specific influence over the glandular and lymphatic system. In 
some cases it appeared to occasion irritation of the stomach. I have 
seen constipation induced by it. 

Usrs.—It has been principally employed to reduce the volume of 
indolent tumors, especially enlargements of the cervical, axillary, and 
mesenteric glands. In these cases it should be simultaneously adminis- 
tered internally and externally. _ I have used it in two cases of enlarged 
cervical glands, but without benefit. Velpeau (Lugol’s Essays, by Dr. 
O’Shaughnessy, p. 206) and others, however, have been more successful. 

ADMINISTRATION.—TLhe dose is half a grain gradually increased. Dr. 
O’Shaughnessy (Lugol’s Essays, p. 207) says, ten-grain does are easily 
borne, without the slightest annoyance. 

Uneuentum Pxiumer Jovipzi, Ph. Lond. (iodide of lead, 3j.; lard, 
sviij. M.)—This is applied, by way of friction, to scrofulous and other. 
indolent swellings. 


Plum’ bi Car'bonas.—Car'bonate of Lead. 


History.—This substance was employed by Hippocrates (De Mordis, 
lib. ii.), under the name of Wppidwr. Theophrastus (De Lapidibus) de- 
scribed the method of making it. Dioscorides (lib. v. cap. cili.) and 
Pliny (Hist. Nat. lib. xxxiv.) also mention it. 

It has been known by several names, as psimmythium, ceruse (cerussa), 
magistery of lead (magisterium plumb), white lead, and subcarbonate of 
lead. 

Natura History.—This salt is found native, crystallized, or mas- 
sive, in Scotland, England, &c. It is called white-lead ore. 

PREPARATION.—The old method of obtaining it is by exposing coils of 
lead-plate, placed perpendicularly in earthen pots, to the vapour of 

Ger 
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acetic acid. The pots, in the bottom of which is contained the acid, are — 
buried in stable litter or tanners’ bark. The plates become corroded 
and covered with carbonate of lead. In this process, the lead, when in 
contact with acetic vapour, rapidly abstracts oxygen from the air, and 
the oxide which is formed, combining with some acetic acid, forms a sub- 
acetate, which is decomposed by. the carbonic acid of the air, forming 
carbonate and the neutral acetate of lead. The latter is reconverted into 
a, subsalt, and is then decomposed by carbonic acid. At the end of the 
process, a small quantity of acetate of lead remains mixed with the 
carbonate, and is removed by washing. 

Pure carbonate of lead may be procured by adding a solution of an 
alkaline carbonate to a solution of acetate of lead. 

Carbonate of lead may be also procured by passing carbonic acid 
(obtained by the combustion of charcoal or coal) through a solution of 
subacetate or subnitrate of lead. . | 

PROPERTIES.—The primary form of the crystals of the native car- 
bonate of lead is a right rhombic prism. Artificial carbonate is a 
heavy, snow-white, tasteless powder, or in white chalk-like masses. It 
is insoluble in water, but dissolves in caustic potash. When heated it 
gives out carbonic acid, and forms the yellow oxide. les 

CHARACTERISTICS.—Heated before the blow-pipe, on charcoal, it 
yields metallic lead. It is blackened by hydrosulphuric acid. It dissolves 
in nitric acid with effervescence. The solution possesses the general 
characters of the plumbeous solutions already described (vide p. 505). 

ComposiTIon.—Its composition is as follows :— 
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Puriry.—Carbonate of lead of commerce is rarely pure. It is usually 
adulterated with earthy or metallic sulphates (as of lime, baryta, or lead.) 
These are detected by their insolubility in diluted nitric acid. Chalk 
(which is bysome used to adulterate it) may be detected as follows:—Dis- 
solve the suspected substance in nitric acid, and precipitate the lead by 
hydrosulphuric acid. Boil and filter the solution, in which will be con- 
tained nitrate of lime (if chalk had been present), recognizable by oxalic | 
acid or oxalate of ammonia (vide p. 343.) 

PuystoLocicaL Hrrecrs.—Its local effects are not very powerful : 
applied to ulcerated surfaces, it acts as a desiccative and astringent sub- | 
stance: swallowed in large quantities, it does not act as a local irritant, 
like the acetate. Its constitutional effects are similar to those of the 
other preparations of lead, already described. It appears probable (vide 
p- 508) that carbonate of lead more frequently produces colic than the 
acetate of lead—a circumstance which Dr. Christison thinks may be 
owing to the great obstinacy with which its impalpable powder adheres 
to moist membranous surfaces, and the consequent greater certainty of its 
ultimate absorption. ) 

Usrs.—It is never administered internally. | 

Externally itis employed as a dusting powder in excoriations of children 
and lusty persons; but the practice is objectionable, on account of the 
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danger of absorption. In one case, related by Kopp (Richter, dusfuhr. 
Arzneim. iv. 613) a child was destroyed by it. ; 

Uneventum Piumst Carponatis,Ph. Dubl.and Ed. (Carbonate 
of lead, reduced to very fine powder, 3ij.; ointment of white wax, lbj. M. 
The Edinburgh formula is one part of carbonate of lead, and five parts 
of simple ointment.)—This ointment is valuable as a cooling and desiccative 
application to excoriated surfaces or burns. 

An ointment or plaster of carbonate of lead has been known to give 
relief in some cases of neuralgia (Journ. de Pharm. xx. 608). 


Plum li Ace'tas.—Ac'etate of Lead. 


History.—Raymond Lully and Isaac Hollandus were acquainted with 
this salt in the 13th century. It has been known by several appellations, 
as sugar of lead (saccharum saturni), acetated ceruse (cerussa acetata), 
and superacetate of lead (plumbi superacetas). 

PREPARATION.—Though directions are given in the Pharmacopeia 
for its preparation, it is never made by the apothecary, but is procured 
from persons who manufacture it on a large scale. 

It is sometimes made by immersing lead in acetic acid. The metal 
attracts oxygen from the air and combines with the acid. It may also 
be procured by dissolving carbonate of lead in acetic acid, filtermg the — 
solution, and evaporating so that it may crystallize. But it is almost 
exclusively obtained now by dissolving oxide of lead (litharge or massicot) 
in acetic (pyroligneous) acid. ‘This process is the one followed in the 
London Pharmacopeeia; where four pounds and two ounces of powdered 
litharge are directed to be dissolved, by the aid of a gentle heat, in a 
mixture of four pints of acetic acid and four pints of distilled water, The 
solution is to be strained, and evaporated so that it may yield crystals. 
In this process, the oxide, in virtue of its affinity for acetic acid, combines 
with the latter, and forms a definite compound. 

Properties.—The primary form of the crystals of this salt is the right 
‘oblique-angled prism. Their taste is sweetish and astringent. Ina dry 
and warm atmosphere they slightly effloresce. When heated they fuse, 
give out their water of crystallization, and, at a higher temperature, 
are decomposed; yielding acetic acid, pyroacetic spirit (or acetone), 
carbonic acid, inflammable gas, and water: the residuum is a mixture of 
lead and charcoal. Acetate of lead is soluble in both water and alcohol. 
The aqueous solution feebly reddens litmus, though it communicates a 
green colour to the juice of violets. A solution of the neutral acetate is 
partially decomposed by carbonic acid: a small quantity of carbonate of 
lead is precipitated, and a portion of acetic acid is set free, which protects 
the remaining solution from further change. . 

‘CHARACTERS.— When heated with sulphuric acid, the vapour of acetic 
acid is disengaged. Its solution is known to contain lead by the tests 
for this metal already mentioned (vide p. 505). If a small quantity of 
acetic acid be added to the solution, a current of carbonic acid occasions 
no precipitate. The ordinary acetate of the shops usually throws down 
a scanty white precipitate (carbonate of lead) with carbonic acid. Whe 
charred, it readily yields globules of metallic lead on the application ot 
the blowpipe flame. he 
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Compoatrton.<"This salt, when properly prepared, has the following 
COMPORIiON | 
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PoirtyeIt should be readily and completely soluble in water. 
Sulphuric acid, or sulphuretted hydrogen in excess, being added to the 
Holution, to throw down the lead, the supernatant liquor should be 
complotely volatilived by heats any fixed residue is impurity. 

Piivaronogroar Lrrners. (a) On vegetables.—(Vide p. 506.) 

(,) On animals,Ovtila (Towicol. Gen.) found that in large doses the 
acetate of load acted on dogs as an irritant, and caused vomiting, pain, 
and death, When the action was slower, and absorption took place, an 
Affection of the nervous system was observed, marked by difficult progres- 
dion, and i some Cases Convulsive movements. The mucous membrane 
lining the alimentary canal was found whitened (owing to the chemical 
inflnenee Of the poison), and, where the action was more prolonged, 
reddened, Tnyected into the veins, or applied to wounds, it affects the 
nervous vystom,  Sehloeplor (quoted by Dr. Christison, p. 507) produced 
eolien pictonumy, paralysis, and convulsions, in dogs, by the repeated use 
of wamall doses. Dr A. "PR. Thomson (Lond. Med. Gaz. x. 691) gaye 
miiccousively, One, two, three, and six drachms to a dog without any ill 
olleet, , 

(¢.) On maneAppled to ulcers, mucous membranes, or other secreting 
dunfieos, it aets as a desiccative and astringent. It reacts chemically on 
the albumen of the seeretions and of the living tissues, and forms there- 
with compounds, whieh are for the most part insoluble in water and 
acids (Dr CO. Gy Mitsehorlich, Brit, dan. of Med, i. 204). Hence the 
difficulty with which this salt becomes absorbed. Some of its compounds 
With organic substances are, however, rendered soluble in water by acids 
(as the aeetic, hydrochloric, and lactic), In large quantities, acetate of 
lovd taken into the stomach acts as an irritant, and causes symptoms of 
Inflammation Of the stomach, viz. vomiting, burning in the gullet and 
stomach, and tenderness at the pit of the stomach ; but these are usually 
accompanied with colea pietonum, and are not unfrequently followed by 
convulsions, coma, or local palsy (Christison, 7reat. on Poisons, 3d edit. 
p. O12). "Pon grains taken daily for seven days caused tightness of the 
roast, motalhe taste, constriction of the throat, debility, sallow counte- 
manee, slow respiration and circulation, gums turgid and tender, ptyalism, 
(ightnoss and numbness in the fingers and toes, no nausea, pains of the 
atomach and abdomen, bowels confined (Laidlaw, Lond. Med. Repos. 
N.S. vi, 202), Phe observations of Dr. A. 'T. 'Thomson and others (Van 
Swieton, Reynolds, Latham, Laidlaw, Daniell, Christison, &c.) have, 
however, shewn that injurious effects from the use of large doses are very 
rave, Dr, Christison has given eighteen grains daily for eight or ten 
days without any unpleasant symptoms whatever, except once or twice 
alight colic, Whenever this salt gives rise to any obvious effects, they 

ro those of the plumbeous preparations in general, and which have been 
already deseribed (p. 506.) Its medicinal action, therefore, is sedative 
and astringent. 
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Usus.—Acetate of lead is administered internally to diminiy the 
diameter of the capillary vessels, and lesson circulation, secretion, and 
exhalation. Thus we employ it in profuse discharges from the mucous 
membranes ; as from the lungs, alimentary canal, and even the urino- 
genital membrane. In the mild cholera, so common in this country 
towards the end of summer, Tf have found acetate of lead in combination 
with opium most efficacious where the chalk mixture failed. 1 have used 
this combination in a few cases of malignant cholera, and im one or two 
with apparent benefit. In colliquative diarrhaa and chronic dysentery 
it occasionally proves serviceable, In phthisis it has been found bene- 
ficial, but only as a palliative, nanely, to lessen the expectoration, check 
the night sweats, or stop the harassing diarrhaa, Dr. Latham (Med, 
Trans, Coll. Phys. vy. 841) speaks most favourably of the use of sugar of 
lead and opium in checking purulent or semipurulent expectoration. 
Though [ have repeatedly seen it diminish expectoration, | have generally 
found it fail in relieving the night sweats, though Mouquier supposed it to 
possess a specific power of checking them: they are more frequently 
benefited by diluted sulphuric acid, In sanguincous exhalations from 
the mucous membranes, as epistaxis, hamoptysis, and hamatemesis, and 
in uterine hemorrhage, it is employed with the view of diminishing the 
calibre of the bleeding vessels, and thereby of stopping the discharge 5 
and experience has fully established its utility (Reynolds, Trans. Coll. of 
Phys. Hendon iii. 217; Davies, Med. and Phys. Journ, Jan. 1808, p. 85 
also, Mitchell, ibid. p. 69; Latham, op. eit.). It may be employed in 
both the active and passive states of hwmorrhage, It is usually given im 
combination with opium. It has been employed also as a remedy for 
mercurial salivation (Daniell, Lond. Med. Repos, N.S. vi. 308). It had 
already been applied for this affection in the form of gargle by Somme 
(Archiv. Gén. de Méd, i, 483). Unless care be taken to wash the mouth 
carefully after its use, it 16 apt to blacken the teeth. On the same 
orinciples that we administer it to check excessive mucous discharges, it 
Eas been employed to lessen the secretion of pus in oxtensive abscesses 
attended with hectic fever. 

Theyre are some other cases in which experience has shewn acetate of 
lead is occasionally serviceable, but in which we see no necessary COon- 
nexion between its obvious effects on the body and its remedial powers 5 
as in epilepsy, chorea, intermittents, &c. . 

As a topical remedy, we use acetate of lead as a sedative, astringent, 
and desiccative. An aqueous solution of it is applied to inflamed parts, 
or to secreting surfaces, to diminish profuse discharges. Thins WE LSC it 
in phlegmonous inflammation, in ophthalmia, im ulcers with profuse 
discharges, in gonorrhea, and gleet. In the sloughing and ulceration of 
the cornea which attend purulent and pustular ophthalmia, 1s use should 
be prohibited, as it forms 4 white compound which is deposited on the 
ulcer, to which it adheres tenaciously, and in the healing becomes per- 
manently and indelibly imbedded in the structure of the comea, The 
appearance produced by this cause cannot be mistaken: 1s chalky 
impervious opacit distinguishes it from the pearly semi-transparent 
structure of even the densest opacity produced by common ulceration 
(Dr. Jacob, Dubl, Hosp. Kep. v. 369), The white compound consists of 
oxide (acetate?) of lead, animal matter, much carbonate of lead, traces 
of phosphate, and chloride of the same motal (Dr. Apjolin, op. cit. p. 402). 
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ADMINISTRATION.—Acetate of lead is administered internally in doses 
of from one grain gradually increased to three, four, or more, even to 
eight or ten grains, repeated twice or thrice daily. Dr. A. T. Thomson 
advises its exhibition in diluted distilled vinegar, to prevent its change 
into carbonate, which renders it more apt to occasion colic. It is usually 
exhibited in the form of pill, frequently in combination with opium. 
Acetate of lead and opium react chemically on each other, and produce 
acetate of morphia and meconate, with a little sulphate of lead. Expe- 
rience, however, has fully established the therapeutic value of the combi- 
nation. Sulphuric acid (as in infusion of roses), sulphates (as of magnesia, 
and soda, and alum), phosphates, and carbonates, should be prohibited. 
Sulphuric acid, the sulphates, and phosphates, render it inert: the 
carbonates facilitate the production of colica pictonum.. Common 
(especially spring) water, which contains sulphates, carbonates, and 
chlorides, is incompatible with this salt. The liquor ammoniz acetatis 
is incompatible with it, on account of the carbonic. acid usually diffused 
through this solution. 

Ceratum Prtumer Aceraris, Ph. Lond.; Unguentum Plumbi 
Acetatis, Ph. Dubl. and Edinb. (Acetate of lead. powdered, zij.; white 
wax, 31.; olive oil, fsviij. M. Ph. Lond. The Dudlin College mixes an 
ounce of the acetate of lead with a pound and a half of ointment of white 
wax. The Ldinburgh College uses twenty parts of simple ointment and 
one part of acetate of lead in very fine powder.)—It is an excellent 
soothing application to irritable ulcers, painful excoriations, and blistered 
surfaces. | 

ANTIDOTE.— Vide PLuMBUM. 


Li'quor Plum'bi Diaceta'tis.—Solu'tion of Diac'etate of Lead. 


History.—This compound was known to Basil Valentine in the fif- 

teenth century. It owes its reputation, as a medicine, principally to the 
praises bestowed on it by M. Goulard, in the latter end of the last cen- 
tury. He called it extract of Saturn (extractum Saturni). It is fre- 
quently termed Goulard’s extract, or liquor plumbi subacetatis. 
_ Preparation.—In the London Pharmacopqia it is directed to be pre- 
pared by boiling together two pounds and three ounces of acetate of 
lead, one pound and four ounces of oxide of lead (litharge) rubbed to 
powder, and six pints of water ; frequently stirring: when the liquor is 
cold, add as much distilled water as may be sufficient to measure with it 
six pints. The acetate of lead combines with an additional equivalent 
of oxide of lead, to form the diacetate. This process yields a uniform 
preparation. 

In the Dublin Pharmacopeeia it is ordered to be prepared by boiling 
one part of semivitrified oxide of lead with twelve parts of distilled vine- 
gar, until eleven parts of the fluid remain; and when the impurities have 
subsided, the liquid is to be filtered. The acetic acid of the distilled 
vinegar combines with the oxide of lead to form a subacetate of lead. 
This process is objectionable, since the strength of the solution depends 
on the strength of the vinegar, which is subject to variation. 

PRoPerTIES.—It is a transparent and ‘colourless liquid. Prepared 
according to the London Pharmacopwia, its specific gravity is 1:260: 
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according to the Dublin Pharmacopeeia, it is 1118. Its taste is Sweet 
and astringent. By evaporation it yields crystals of the diacetate of lead, 
which, according to Dr. Barker, are flat rhomboidal prisms, with dihedral 
_ summits. 

CHARACTERISTICS.—The presence of lead and of acetic acid in this 
solution may be known by the tests before mentioned (p. 515) for acetate 
of lead. 

From the neutral acetate it is distinguished by the more abundant pre- 
cipitate which it produces with carbonic acid, and by the copious preci- 
pitate which it affords with mucilage—an effect not produced with the 
neutral acetate. Solution of the diacetate of lead forms a precipitate 
with most vegetable colouring matters. ! 

Compostrion.—This liquid is an aqueous solution of the diacetate of 
lead. The hydrated diacetate has, according to Dr. Thomson, the fol- 
lowing composition :— 
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Poriry.—When this compound has been prepared with common 
vinegar it has a brown colour. 

Prystotocica, Errects.—lIts effects are analogous to the acetate. 
Dr. A. T. Thomson (Lond. Med. Gaz.v. 588 ; x. 693) asserts, from his 
experiments on animals, that it has more tendency to cause colic than 
the neutral acetate, because it is more readily converted into carbonate of 
lead. It is employed in medicine as a local astringent and sedative. 
Paralysis is said to have resulted from its external use. _ 

UseEs.—It is used, when diluted, to promote the resolution of external 
inflammation, to check profuse discharges from suppurating, ulcerated, 
and mucous surfaces, and to alleviate local pains. ‘Thus it is applied to 
parts affected with either phlegmonous or erysipelatous inflammation, to 
whitloes, to inflamed tendons, aponeuroses, OF absorbent glands; in 
ophthalmia, to contusions, sprains, burns, wounds, whether incised or 
lacerated, to blistered surfaces, ulcers, abscesses, &e. 

It is said to have been successful, internally, in hydrophobia. 

ADMINISTRATION.—It is employed diluted with water, added to poul- 
tices, or mixed with fatty matters, and applied as an ointment. 

Liquor Prumpsr DiAcEraTis Dixvtvs, Ph. Lond. Plumb sub- 
acetatis liquor compositus, Ph. Dub. (Solution of diacetate of lead, f5iss. ; 
distilled water, Oj.; proof spirit, 31). M.)}—This preparation is an imita- 
tion of the water of Saturn, or vegeto-mineral water of Goulard. Itis 
commonly termed, in the shops, Goulard water. It should be transparent 
and colourless ; but when prepared with common water 1t 1s more or less 
milky, owing to the formation of carbonate, sulphate, and. chloride of 7 
lead. ‘The small quantity of spirit employed can be of no service. The 
quantity of the solution of diacetate of lead employed in making Goulard 
water is much too small; it should be, at least, three times, and in some 
cases 1 have used six times, as much. I have never seen any ill effects 
from its use, though it is said to have become absorbed in some cases. 
The same objection applies to the use of this compound as to that of the 
neutral acetate in ulceration of the cornea (vide p. 517.) 


320 ELEMENTS OF MATERIA MEDICA. 


Goulard water is used as a cooling, sedative, and astringent wash 
in the cases already enumerated for the Goulard’s extract. A poultice, 
composed of crumb of bread, boiled in Goulard water, is sometimes a 
very useful application to phlegmons, painful wounds, irritable ulcers, 
&c. &e. 

Ceratum Prumet Composirum, Ph. Lond. (Solution of diacetate 
of lead, f5iij.; wax, 3iv.; olive oil, Oss.; camphor, 3ss. M.).—This is the 
cerate of Saturn of M. Goulard, and is commonly called Goulard’s 
cerate. Itis employed as a dressing to wounds and ulcers, for the pur- 
pose of allaying irritation and appeasing pain, With the same views it 
is also applied to excoriated surfaces, burns, scalds, blistered ‘surfaces, 
and irritable cutaneous affections. Opium is sometimes advantageously 
combined with it. 

CeraTum Saponis, Ph. Lond.—This contains a subacetate of lead. 
It has been before described (p. 337). 


Emplas'trum Plum'bi.—Plas'ter of Lead. 


History.—This compound was known to the ancients: both Pliny 
(Hist. Nat, xxxiv. 53) and Celsus (De Medicina, lib. v. cap. xix.) give a 
formula for a plaster used by the Roman surgeons, which is almost iden- 
tical with that for the officinal plaster of lead. 

It is termed emplastrum lythargyri in the Dublin Pharmacopeeia, and 
is commonly sold in the shops as diachylon or diachylum. 

PRrEPARATION.—In the London Pharmacopeeia it is directed to be 
prepared by mixing six pounds of oxide of lead (litharge), rubbed to a 
very fine powder; a gallon of olive oil; and two pints (3xl.) of water. 
_ These are to be boiled together over a slow fire, constantly stirring, to a 
proper consistence. 

In this process the oil becomes saponified, and converted, by the aid 
of the elements of water, into glycerine, oleic acid, and margaric acid. 
The glycerine remains in solution in the water, while the two fatty acids 
combine with the oxide of lead to form the oleo-margarate of lead or 
plaster of lead.—(For further particulars respecting the theory of saponi- 
fication, vide p. 334). 

The water used in this process serves two purposes ; it moderates the 
heat, and facilitates the union of the acids with the oxide of lead. 

PRoPERTIES.—It is met with in the shops in cylindrical rolls, of a 
greyish or yellowish-white colour, brittle when cold, but softening and 
ultimately fusing by heat. It is insoluble in water, and nearly so in 
alcohol. It has no taste, but a slight though peculiar odour. | 

CHARACTERISTICS.— When heated it fuses, then decomposes, gives out 
inflammable gas, and leaves a carbonaceous residue, which, when heated 
in a close vessel, yields globules of lead. Ether dissolves the oleate 
but not the margarate of lead. . 

ComposITIon.—Berzelius (Traité de Chim. v. 37 3) says this compound 
is to be regarded as a tribasic salt : that is, as consisting of one equiva- 
lent of the fatty acids (oleic and margaric) and three of the oxide of 
lead. 

Errects anp Usrs.—This plaster is employed in surgery, on account 
of its adhesiveness and the mildness of its local action ; for it rarely 
excites niritation. It is used to keep the edges of wounds together in 
persons with delicate skins. Spread on calico it forms a good strap- 
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ping for giving support and causing pressure in ulcers of the leg,—a most 
successful mode of treating them, and for which we are indebted to Mr. 
Baynton. | 

In pharmacy it serves as a basis for various other plasters. 

Emprastrum Restnx, Ph. Lond. Emplastrum Lithargyri cum 
Resina, Ph. Dubl. Emplastrum Resinosum, Ph. Ed. (Resin, Oss. ; 
plaster of lead, Ouj. M. Ph. Lond. The proportions used in the 
Dublin and Edinburgh Pharmacopeeias are slightly different).—This is 
_the common adhesive plaster (emplastrum adhesivum), and is kept in the 
shops ready spread. It is employed to retain the lips of wounds in con- 

tact, as in cuts, surgical operations, &c. It is more adhesive than lead - 
plaster, but at the same time somewhat more irritant, and occasionally 
causes excoriation. It 1s sometimes employed as a strapping for 
dressing ulcers, on Baynton’s principles. 3 
_ Empxrasrrum Saponts, Ph. Lond. and Dub.—The lead plaster is a 
constituent of the soap plaster already described (p. 338). 

Unauventum Pxumar Composirum, Ph. Lond. (Prepared chalk, 
sviij.; distilled vinegar, f3vj.; plaster of lead, Ib. iij.; olive oil, Oj. 
Mix the chalk with the vinegar, and when the effervescence has ceased, 
add gradually the solution to the plaster and oil melted with a slow fire, 
and stir constantly until they are cooled).—By the action of the acetic 
acid on the chalk, an acetate of lime is procured, and carbonic acid 
evolved, and the acetate of lime is then mixed with lead plaster and oil. 
This compound is an imitation of Kirkland’s neutral cerate, used as a 
dressing to indolent ulcers. . It is employed by Mr. Higginbottom 
(Essay on the Use of Nitrate of Silver, 2d ed. p. 119), under the name 
of neutral ointment, as a defence for ulcers after the application of nitrate 
of silver. : 


ORDER 25.—ZINC AND ITS COMPOUNDS. 


Zin'cum.—Zine. 


History.—Although the ancients were acquainted with the method of 
converting copper into brass by means of an ore of zinc, yet they were 
unacquainted with metallic zinc, one of the constituents of this alloy. 
_ Albertus Magnus, who died in 1280, is the first who expressly mentions 
this metal. 

It has various appellations, such as contrefeyn, golden marcasite, 
_ Indian tin (stannum indicum), spiaulter, speltre or spelter (speltrum). 
Natural Hisrory.—It occurs only in the mineral kingdom. Itis 
found in the form of oxide (red zinc), of sulphuret (dlende or black jack), 
of carbonate (calamine), of sulphate (white vitriol), of silicate (electric 
calamine), and aluminate (automalite or gahnite). . 
PREPARATION. — It is obtained from the sulphuret, carbonate, 
and silicate. The sulphuret is roasted, by which part of the sulphur is 
expelled, and the metal oxidized: it is then mixed with some carbo- 
- naceous substance, introduced into an earthen crucible, the bottom of 
which is perforated by an iron tube which passes into a vessel of water 
situated in an apartment below. ‘The zinc is reduced in the pot, sub- 
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limes, and passes through the tube, dropping into the water beneath. 
This is called distillatio per decensum. Zinc is also procured from the 
carbonate and silicate of this metal, by treating it as above described for 
roasted blende. : 

The zinc used in this country is principally imported, in ingots and 
plates from Silesia, by way of Hamburg, Antwerp, Dantzic, &c. The 
only zinc-works at present in this country are at Maestag, near Margam, 
Glamorganshire. 

PRoPERTIES.—It is a bluish-white metal, of considerable lustre. It 
crystallizes in four-sided prisms and needles; its texture is lamellated 
and crystalline. Its sp. gr.is from 6°8 to 7:2. At common temperature 
itis tough ; from 212° to 300° it is ductile and malleable, and may be 
readily rolled inte thin leaves (sheet zinc) ; at 400° it is so soluble that it 
may be reduced to powder. It readily fuses, and, at a white heat, may 
be volatilized. 

CHARACTERISTICS.—It is soluble in dilute sulphuric acid, with the evo- 
lution of hydrogen gas. Ferrocyanide of potassium forms, in this solu- 
tion, a gelatinous white precipitate (ferrocyanide of zinc): if iron be 
present the precipitate is bluish-white. If the liquid be neutral, hydro- 
sulphuric acid and the soluble hydrosulphates also occasion a white or. 
yellowish-white precipitate (sulphuret of zinc). Alkalies and their carbo- 
nates likewise throw down white precipitates: that occasioned by the 
alkalies (oxide of zinc) is soluble in excess of alkali. The delicacy of 
these tests is, according to Devergie (Méd. Lég. ii. 787), as follows :— 


Degree of Dilution. 
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PuystIoLogicaL Errects.—In the metallic state it is inert. The com- 
pounds of zinc are somewhat analogous, in their action on the system, 
to those of copper, silver, and bismuth, but are much less energetic. 
They act topically, according to their degree of concentration, as desic- 
catives, astringents, irritants, and caustics. Taken internally, they 
excite, more or less readily, nausea and vomiting, and in large doses 
operate as irritant and caustic poisons. They exercise a specific 
influence over the nervous system, though this is much less obvious than 
in the preparations of the other metals just referred to. The stupor 
and inactivity, mentioned by Orfila (Toxicol. Gén.), as being produced by 
the sulphate, are evidence of an affection of the nervous system. The 
antispasmodic power evinced by zinc, in certain diseases, can only be 
explained by referring it to the action of this metal on the nervous 
centres. 

Usrs.—As topical agents we employ the compounds of zine as 
caustics, astringents, and desiccatives. ‘Thus the chloride is used as a 
caustic, the sulphate and acetate as an astringent, and the oxide and 
carbonate as a desiccative. ; 

Internally, the zincic compounds are administered in large doses to 
excite vomiting ; in smaller doses as tonics and antispasmodics in inter- 
mittent diseases and chronic affections of the nervous system. | 
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Zin ci Ox'ydum.—Ov'ide of Zinc. 

History.—The oxide was first prepared by Hellot in 1735. It has 
received various names, some of them of a fantastic nature; as nzhil 
album, lana philosophica, pompholyx, flowers or calx of zine (flores seu 
‘cal# zinct). | 

NatTuraL History.—Oxide of zinc is found in America, mixed or 
combined with the sesquioxide of manganese, and constituting the red 
oxide of zine of the mineralogist. It is also found in various localities, 
in combination with carbonic, sulphuric, or silicic acid. 

Preparation.—In the Dublin Pharmacopeia it is directed to be 
obtained by throwing zinc into a deep crucible heated to whiteness, and 
immediately inverting (loosely) a second crucible over the first one, so as 
not to exclude the air. The metal attracts oxygen from the air, and the 
oxide thus formed is deposited on the sides of the crucible. 
~ In the London Pharmacopceia it is ordered to be prepared by mixing 
a pound of sulphate of zinc dissolved in twelve pints of distilled water, 
with six ounces and a half of sesquicarbonate of ammonia, also dissolved 
“in twelve pints of distilled water. The precipitate is to be frequently 
washed and ignited during two hours. 

In this process double decomposition takes place ; sulphate of am- 
monia is formed in solution, and carbonate of zine precipitates. <A 
‘portion of the carbonic acid of the sesquicarbonate of ammonia escapes. 
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_ The carbonate of zinc is decomposed by the subsequent ignition, and 
the carbonic acid expelled, leaving the oxide. | 
- PropeRTIES.—The primary form of the crystallized native oxide of 
zinc (containing the oxides of iron and manganese) is a right rhombic 
rism. | 

: The artificial oxide met with in the shops is a white, or, when ignited, 
-yellowish-white, tasteless, odourless powder. It is fusible, forming a 
yellow glass, and at a white heat is volatilized. When heated with char- 
‘coal it is readily reduced. It is insoluble in water, but readily dissolves 
in most acids and in alkalies, It forms two classes of salts: one (the 
zincic salts), in which it is the base ; a second (zéncates), in which it acts 
acts the part of an acid. 

CHARACTERISTICS.—It dissolves in dilute sulphuric acid. The cha- 
racteristics of the solution have been already detailed (p. 521). 

Composition. —Oxide of zinc has ihe following composition :— 
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The oxide of the shops is usually the hydrated oxide of zinc, and con- 
sists of 1 eq. oxide of zinc = 40 + 1 eq. water = 9. : 
- Purrry.—Pure oxide of zinc is completely and readily soluble in 
dilute sulphuric acid, without effervescence: the precipitate produced | 
in this solution, by caustic ammonia or caustic potash, should be com- 
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pletely soluble in an excess of the precipitant. Oxide of cadmium has 


been sometimes found in it, and was once mistaken for arsenious acid 


(Thomson’s Hist. of Chem. ii. 219). Tron and manganese (Liebig) are 
sometimes present in oxide of zinc, and communicate a yellow tinge to it. | 


PuysioLocicAL Errects. (a.) On animals.—Orfila (Toxicol. Gén.) 


gave from three to six drachms of it to.small and weak dogs: they were 


attacked with vomitings, without suffering much: 


(.) On man.—Applied to ulcerated or other secreting surfaces, it acts — 


as a desiccating and astringent substance. On account of its insolubility, — 
the absorption of it must be very slow. Taken into the stomach in large | 
doses, it acts as a slight irritant, and provokes vomiting, and sometimes — 
purging. It is said to have also caused occasional giddiness and | 
temporary inebriation. In small doses it may be taken for a considerable | 


period without causing any obvious effects. Sometimes, under its em-— 
ployment, certain affections of the nervous system (as epilepsy, chorea, 
&c.) subside; from which we infer that it exercises some specific — 
influence over this system; and it is, therefore, termed tonic, antispas-_ 
modic, and sedative. But the nature of its influence is not very obvious, — 
and is inferred rather from analogy than observation. By long-continued — 
use it acts as a slow poison, and produces tabes sicca. A gentleman, for 
the cure of epilepsy, took daily, at an average, twenty grains of oxide 
till he consumed 3246 grains, which must have taken him about five — 
months. At the end of this time he was found of a pale, earthy hue, 
wasted away, and almost idiotical: his tongue was thickly coated, the — 
bowels were constipated, the inferior extremities cold and cedematous, 
the abdomen tumid, the superior extremities cold and shrivelled, and 
their skin dry, like parchment; the pulse was about sixty, thready, and — 
scarcely perceptible. Under the use of purgatives, a light nutritive — 
diet, with tonic and diuretic medicines, he rapidly recovered; but he 


remained subject to epileptic attacks (Brit. and For. Med. Rev. July 1838, 
p- 221). 


Usxs.—Internally it has been commended in some spasmodic diseases, — 
viz. epilepsy, chorea, hysteria, catalepsy, and hooping-cough; and in 
some painful affections, as neuralgia and gastrodynia. Though occa-— 


sionally serviceable in some of these maladies, it has so frequently failed 
that practitioners have ceased to place much confidence in it. 


eternally it is employed in the form of powder, or lotion, or oint-— 
ment. As a dusting powder it is useful, by its mild, absorbent, and — 
desiccative properties, and is applied to impetiginous and other chronic — 
diseases of the skin, attended with profuse secretion. It is also used to — 
allay or prevent excoriation in children and bedridden persons, and to 


remove chaps and cracks of the nipples. In painful ulcers, with copious 
discharge, it is not unfrequently beneficial by its desiccative and sedative 
properties. Diffused through water or a mucilaginous solution (in the 
proportion of two drachms of the oxide to six or eight ounces of liquid), 
it is occasionally useful in chronic ophthalmia, especially ophthalmi tarsi. 


Sommé (Archiv. Gén. de Méd. i. 486) employed an injection composed of | 


-half an ounce of oxide and two pints of water in gonorrhea and leucor- | 


rhoeea, with success. 

ADMINISTRATION.—Internally it is administered in the form of pill or 
powder, in doses of from two or three grains gradually increased to 
-eight, ten, or more. 
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Uneuentum Zinctr, Ph. Lond. Unguentum Zinct Oxydi, Ph. Dub. 
and Ed. (Oxide of zinc, 3j.; lard, 3vyj. M. Ph. Lond. The Edinburgh 
College substitutes simple liniment for lard; the Dublin College uses 
eight parts of ointment of white wax to one part of the oxide).—This 
‘compound is employed as a mild drying ointment in porrigo, impetigo, 
and other skin diseases attended with profuse discharges, after extensive 

burns, blisters, sinapisms, &c.; to painful ulcers with excessive secre- 
tion, to chronic inflammation of the eye, &c. 
_ Zincr Oxyvum Impurum, Ph. Ed.—This substance is known in 
the shops under the name of tutty (tutia seu tuthia), or furnace cadmia 
(cadmia fornacum seu factitia). It is found in the chimney of the furnace 
in which zinc ores are roasted, or in which zinciferous lead ores are 
smelted. When prepared by levigation and elutriation it is called 
prepared tutty (oxidum zinct impurum preparatum, Ph. Kd.; tutia 
preparata.) It is applied as a dusting powder, or as a cooling ointment 
(unguentum owidi zinci timpuri, Ph. Ed.; composed of simple liniment, | 
5 parts; prepared impure oxide of zinc, 1 part, M.), to excoriated 
surfaces. | 


Zin' ci Chlo'ridum.—Chlo'ride of Zine. 


History.—This compound, which has been long known to chemists, 
was first introduced into medicine by Papenguth (Russ. Sammi. f. Naturw. 
u. Heilk. H. i. S. 79, quoted by Richter, Ausf. Arzneim. iv. 526), and 
subsequently has been recommended by Professor Hancke of Breslau, 
(Rust’s Magazin, 1826, Bd. 22, 8. 373), and by Dr. Canquoin, of Paris 
(Dr. Alex. Ure, Lond. Med. Gaz. xvii. 391). Itis termed muriate, hydro- 
chlorate, or butter of zinc. | 

PREPARATION.—The easiest and cheapest method of obtaining it 1s by 
dissolving zinc, or its oxide, in hydrochloric acid, evaporating to dryness, 
and fusing in a glass vessel with a narrow mouth, as a Florence flask. 

PropERTIES.—It is a whitish grey semi-transparent mass, having the 
softness of wax. It is soluble in water, alcohol, and ether. It is fusible, 
and at a strong heat may be sublimed and crystallized in needles. It is 

very deliquescent. It unites with both albumen and gelatine to form 
difficultly soluble compounds, and hence it occasions precipitates with 
liquids containing these principles in solution. 
 CHARACTERISTICS.—Dissolved in water it may be recognised to be a 
chloride by nitrate of silver (vide 105). That zinc is the base of the 
salt may be shewn by the tests already mentioned for this metal (p. 521). 

 ComposiTion.—Its composition is as follows :— 
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PuysronroctcaL Errects.—Its local action on living tissues is that of 
a caustic or escharotic, depending partly on its affinity for albumen and 
gelatine; so that when placed in contact with living parts into whose 
composition. these organic compounds enter, the chloride exercising its 
affinity, first destroys the life of the part, and then unites with the albu- 
minous and gelatinous matters present, and forms thus an eschar. Other 
chemical changes of a comparatively unimportant nature are also 
effected: thus, various salts found in the solids or liquids of the part 
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may be decomposed. For example, when the chloride is applied to a 
cancerous sore, it decomposes the carbonate and hydrosulphuret of 
ammonia found in the secretion of the sore. The effects produced by 
the application of chloride of zinc are the following :—Soon after it has 
been applied, a sensation of warmth is felt in the part, quickly followed 
by violent burning pain, which continues for seven or eight hours ; that 
is, until the parts in contact with the chloride are dead. A white eschar 
is now observed, which usually separates in from eight to twelve days. 
Unless used in the neighbourhood of loose cellular tissue, there is 
rarely much swelling. 

As a caustic, chloride of zine is not inferior in power to chloride of 
antimony ; nay, Vogt (Pharmakodynamihk. i. 363, 2 *° Aufl.) says, it appears 
to him to be more powerful, and to penetrate deeper. It decomposes the 
organic tissues as quickly as the nitrate of silver, but excites more burning, 
and for a longer time, owing to its action extending to parts placed more 
deeply, for it is well known that the operation of the nitrate is confined 
to superficial parts. Both Vogt and Canquoin agree that chloride of 
zinc, besides corroding the parts with which it is in contact, exercises an 
- influence over the vital actions of neighbouring parts. To this circum- 
stance 1s Owing, in great part, the efficacy of the chloride in various 
diseases in which it has been applied, and the healthy appearance of the 
sore after the separation of the eschar. There is no danger of any consti- 
tutional disorder arising from the absorption of the poison, as is the case 
with the arsenical and mercurial caustics. . 

Taken internally, in large doses, it acts as an irritant or caustic poison, 
and affects the nervous system. Thus it produces a burning sensation in 
the stomach, nausea, vomiting, anxiety, short breathing, small quick 
pulse, cold sweats, fainting, and convulsions. Taken in very small doses, 
no obvious effects are produced, except sometimes the amelioration of 
certain diseases. It is supposed in these cases to influence the nervous 
system. | 

Uses.—Internally chloride of zine has been given in small but oTa- 
dually increased doses in scrofula, epilepsy, chorea, and (in combination 
with hydrocyanic acid) in neuralgia of the face. 

Commonly, however, it is employed externally: thus Papenguth used 
a dilute solution of it as a lotion in fistulous ulcers of a scrofulous nature. 
As a caustic it has been applied by Professor Hanke and Dr. Canquoin 
to produce an issue, to destroy nevi materni, and as an application to 
parts affected with malignant diseases, such as fungus hematodes and 
cancer, or to other intractable forms of disease, such as old syphilitic or 
scrofulous ulcers. The benefit is supposed not to depend merely on the | 
escharotic effect, but on the chloride inducing a new action in the sur- 
rounding parts. 

ADMINISTRATION.—Jnternally, it may be given in doses of one or two 
grains. Hufeland recommends it to be taken dissolved in ether ; his 
formula for the ether zinci, as it is called, is the following :—R. Zinci 
Chlor. 3ss. ; Alcoholis, 3j.; Atheris Sulph. 3ij. Post aliquot dies decanta. 
The dose of this solution is from four to eight drops, taken twice daily. 

Externally it has been used as a lotion, composed of two grains of the 
chloride and an ounce of water; or in the form of paste: this may be 


composed of one part of chloride of zinc, and from two to four parts of 
wheaten flour. ) 
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Zin ct Sul'phas.—Sul'phate of Zinc. 


History.—This salt is said by Schwartze (Pharm. Tabell. 2" Ausg: 
779), to have been known towards the end of the 13th, or at the com- 
mencement of the 14th century ; but Beckmann affirms it was not known 
before the middle of the 16th century (Hist. of Invent. iii. 85). It has 
had various names, as sal vitrioli, white vitriol, and Gilla Theophrastt. 

Natura. History.—It occurs native at Rammelsberg, near Goslar, 
in the Harz; at Holywell, in Flintshire; and other places. | 

PREPARATION.—It is readily prepared by dissolving zinc in diluted 
sulphuric acid. The proportions, directed to be used in the London 
Pharmacopeeia, are five ounces of zinc and two pints of diluted sulphuric 
acid. The solution is to be filtered, evaporated, and crystallized. In 
this process 1 equivalent or 9 parts of water are decomposed, an 
equivalent or 1 part of hydrogen escapes, while an equivalent or 8 parts 
of oxygen unite with 1 equivalent or 32 parts of zinc, to form 
1 equivalent or 40 parts of the oxide, which, with 1 equivalent or 
40 parts of sulphuric acid, form 1 equivalent or 80 parts of the sulphate: 
The-zinc and the oxide thus formed combines with some sulphuric acid: 
-+o-form the sulphate. ; 


REAGENTS. RESULTS. 
$1 eq. Hydrogen 1————_____________—__l ¢q. Hydrogen .......-.-1 


Tee gine eH ONTEeM 3 1 eg. Os. Zine | 
_ leq. Sulphuric ACIOg sd enieees aN is) MALE ARI peor eq. Sulphate of Zinc .. 80 

By roasting blende (sulphuret of zinc) in reverboratory furnaces an 
impure sulphate is obtained, which is lixiviated, and the solution con- 
centrated by evaporation, so that on cooling it forms a crystalline mass 
resembling lump sugar. This is distinguished among druggists by the 
name of white vitriol, a term which they confine to this commoner kind 
of sulphate. This impure salt contains iron, and usually copper and lead. 

Properties.—The primary form of the crystals of sulphate of zinc is 
the right rhombic prism: they are transparent and colourless, and have 
a metallic astringent taste. They are soluble in 27y5 times their weight 
of cold water, and less than their own weight of boiling water. They are 
snsoluble in alcohol. In dry and warm air they effloresce. When 
heated they undergo the watery fusion; and if the liquid be rapidly 
cooled, it congeals into a granular, crystalline, white mass : if the heat 
be continued the salt becomes anhydrous, and, at an intense heat, is 
decomposed, leaving a residue of zinc. 

CHARACTERISTICS.—That this salt is a sulphate, is proved by the action 
of chloride of barium on it; a white precipitate 1s produced, insoluble in 
nitric acid. Acetate of lead also occasions a white precipitate. The 
presence of oxide of zinc in the solution is recognized by the tests 


already mentioned (p. 999.) % 
Co mposition.—This salt has the following composition :-— 


Eq. Eq. Wt. Per Cent. Berzelius Mitscherlich. 
Cake <eREA ANA ses gs hige WD te!! DAOC RY os 2B ote pt) BER pe ee 55°24 
SeipiPiehed elt) beri dh satinny tier We 30965 . 
erepee ees my, 00, om nee 2 ae 36450 . . - 44°76 
Crystallized Sulphate of Zincl . + 143 - + - 100 . 100000 . . ~ 100-00 


Puriry.—Ammonia added to a solution of sulphate of zinc throws 
down the hydrated oxide of zinc ; excess of ammonia re-dissolves the 
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oxide, and forms a colourless solution. Ifany oxide of iron or magnesia 
be present it remains undissolved ; while any oxide of copper would form 
an azure blue solution. Arsenic or cadmium may be detected by adding 
excess of sulphuric acid to the solution of the sulphate, and then passing a 
stream of hydrosulphuric acid through it: the arsenicum and cadmium are 
thrown down in the form of sulphurets. The impure sulphate called white 
vitriol is in irregular masses, here and there stained yellow with the iron. 

PHYSIOLOGICAL EFFEcTs.—In small and repeated doses it acts as an 
astringent on the alimentary canal, checks secretion, and promotes a 
constipated condition of bowels. It exercises a specific influence over 
the nervous system, manifested by its power of removing certain spas- 
modic affections: hence it is reputed antispasmodic. To the same 
influence is to be referred its power of preventing the recurrence of 
intermittent maladies, from which it has principally derived its denomi- 
nation of a tonic. Its astringent effect is not confined to the bowels, but 
is manifested in the pulmonary and urethral mucous membranes, the 
secretions from which it diminishes: hence the advantage of its use in 
catarrhal affections of these parts. It does not appear to possess any 
power of checking cutaneous exhalation. 

In full medicinal doses it is a powerful but safe emetic; it excites 
speedy vomiting without giving rise to that distressing nausea occasioned 
by emetic tartar, though this statement is not in accordance with the 
experience of Dr. Cullen (Treat. of the Mat. Med.), who observes that 
“in order to render its effects certain, the dose must generally be large ; 
and if this is not thrown out again immediately it is apt to continue a 
disagreeable nausea, or even a vomiting, longer than is necessary.” But 
this observation does not agree with the experience of other practitioners. 

In excessive doses it acts as an irritant poison, causing vomiting, purg- 
ing, coldness of the extremities, and fluttering pulse. 

The local action of it is that of an astringent and desiccant, and in a 
concentrated form it is a powerful writant and caustic. Its external use 
is said to have been found fatal in one case, by causing vomiting, purg- 
ing, and convulsions (Christison, op. cit. p. 468). 

UsrEs.—As an emetic it 1s almost exclusively employed in poisoning, 
especially by narcotics. In these cases it is the best evacuant we can 
administer, on account of its prompt action. As an internal astringent 
it is administered in chronic dysentery (Impey, Lond. Med. and Phys. 
Journ. ix. 55, 1803) and diarrhoea, in chronic bronchial affections 
attended with profuse secretion, and in gleet and leucorrhea. In the 
latter cases it is usually associated with terebinthinate medicines, and is 
sometimes decidedly beneficial. As an antispasmodic it has been em- | 
ployed with occasional success in epilepsy, chorea, hysteria, spasmodic 
asthma, and hooping-cough. I have little faith in its efficacy in any of 
these cases. As a tonic it has been sometimes serviceable in agues, but 
it is far inferior to sulphate of quinia or arsenious acid. 

As a topical astringent sulphate of zinc is most extensively employed. 
We use its aqueous solution as a collyrium in.chronic ophthalmia, as a 
wash for ulcers attended with profuse discharge, or with: loose flabby 
granulations; as a gargle in ulcerations of the mouth, though I have 
found it for this purpose much inferior to a solution of sulphate of 
copper; as a lotion for chronic skin diseases ; and as an injection in gleet 
and leucorrheea. tog bya t 1d 
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~ADMINISTRATION.—As an emetic the dose should be from ten to twenty 
grains; as a tonic, antispasmodic, or expectorant, from one to five grains. 

For external use, solutions are made of various strengths. Half a 
grain of the sulphate to an ounce of water is the weakest. The strongest 
I ever knew employed consisted of a drachm of sulphate dissolved in an 
ounce of water: it was used with success as an injection in gleet. But 
solutions of this strength must be applied with great caution, as they are 
dangerous. 

SozuTio Surpwatis Ziwei, Ph. Ed. (Sulphate of zinc, gr. xvj. ; 
water, 3viij.; diluted sulphuric acid, gtt. xvj. M.)—This formula might 
be very properly omitted. 

ANTIDOTES.—Promote the evacuation of the poison by demulcents. 
Afterwards allay hyperemesis by opium, blood-letting, and the usual 
antiphlogistic regimen. Vegetable astringents have been advised. 


a 


Zin ci Ace'tas.—Ac'etate of Zine. 


History.—This salt was discovered by Glauber. 

PREPARATION.—It may be procured by dissolving oxide of zinc in 
acetic acid, and crystallizing the saturated solution ; or it may be readily 
obtained by double decomposition: 143 grains of crystallized sulphate 
of zinc, dissolved in water, and mixed with 190 grains of the acetate of 
lead, in solution, will produce 152 grains of sulphate of lead, which, 
being insoluble, precipitates, while 91 grains of the anhydrous acetate of 
zinc (equal to 154 grains of the crystallized acetate) are left in solu- 
tion: or it may be procured by immersing a piece of zinc in a solution 
of acetate of lead until the liquid forms a white precipitate with hydro- 
sulphuric acid. — In this process the lead is reduced to the metallic state 
(forming the arbor Saturni or lead tree), while the zinc replaces it in 
solution. 

Properties.—It usually crystallizes in rhomboidal plates, having a 
pearly or silky lustre, closely resembling talc. The primary form of the 
crystals is the oblique rhombic prism. The salt is odourless, but has a 
bitter metallic taste. It dissolves readily in water, and is slightly efflo- 
rescent. ! 

CHARACTERISTICS.—When heated it fuses, and gives out an inflam- 
mable vapour, having the odour of acetic acid. When sulphuric acid is 
added to the salt, the vapour of acetic acid is evolved: this is easily 
recognized by its odour. These characters show it to be an acetate. 
That it is a zincic salt is proved by the tests before mentioned for a solu- 
tion of this. salt (p. 522). : 

ComposiTion.—Its composition is, according to Dr. Thomson, as 
follows :— 


Eq. Eq. Wt. Per Cent. 
Oxide of Zinc .......-.--s eae: ATs fe obs 25°97 
Weetic Acid 2. 2b). oo De eretere te SUP o ae te 33°11 
WEES BRT oda Lud 0. Ee DIOS ced LOGS ATS 40°90 
Tn ae ee 
Crystallized Acetate of Zinc .. 1 1... ir air 99°98 


PuysiotocicaL Errects.—Its effects are analogous to, though milder 
than, the sulphate of zinc, but more energetic than the oxide. Its local 
action is astringent. Taken internally, in small doses, it acts as a tonic 

MM 
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and antispasmodic ; large doses occasion vomiting and purging. Devaux 
and Dejaer (Orfila, Toxicol. Gén.) deny that it is a poison, even in large 
doses. | 

UsEs.—It is rarely administered internally ; but is applicable as an 
emetic, tonic, and antispasmodic, in the same cases in which the oxide or 
sulphate of zinc is employed. tes v 

As a topical remedy, it is used on account of its astringent qualities in 
chronic ophthalmia, gleet, and leucorrhea. In the latter stages of 
gonorrhoea I have found it far more successful than the sulphate. Its 
beneficial effects were first described by the late Dr. Wm. Henry, of 
Manchester (Lond. Med. and Phys. Jour. ix. 53, 1803). Sir A. Cooper 
(Lancet, 111. 199) recommends, as the best injection which can be used in 
the third week of gonorrhcea, a mixture of six grains of sulphate of zine 
and four ounces of liquor plumbi subacetatis dilutus. Of course double 
decomposition takes place, and the active ingredient is the acetate of 
zinc. 

ADMINISTRATION.—When exhibited internally, as a tonic or anti- 
spasmodic, the dose is one or two grains gradually increased. As an 
emetic the dose is five to ten grains: its operation is very safe. As a 
lotion or injection it is employed in the form of aqueous solution, con- 
taining two or three or more grains of the salt to an ounce of water. 

SotutTio Aceraris Aiwc1, Ph. Edinb. (Sulphate of zinc, 3j.; ace- 
tate of lead, Div.; distilled water, 3xx. [by weight]. Dissolve the salts 
separately, each in ten ounces of the water. Mix the solutions, and 
when the precipitate has subsided, filter the liquor.)—Double decompo- 
sition is effected, sulphate of lead falls down, and acetate of zinc remains 
in solution. Each fluidounce contains three grains of the acetate. Used 
as an injection in gonorrhea. 

Zinct Acetaris Trncrura, Ph. Dubl. (Sulphate of zinc; acetate 
of potash, aa one part. ‘Triturate them together, and add sixteen parts of 
rectified spirit ; macerate for a week, with occasional agitation, and filter 
through paper.)—Here also we have double decomposition: sulphate of 
potash and acetate of zinc are formed. The first is precipitated, being 
insoluble in spirit, the second remains in solution. One drachm contains 
a quantity of acetate of zinc equal to about four grains of the crystallized 
acetate. When diluted with water, it is used as a collyrium and injection. 


Zin'ci Car’ bonas.—Car'bonate of Zine. 


History.—The native carbonate of zinc was perhaps known to the 
ancients, though they were unacquainted with its nature. The term — 
calamine is applied both to the native carbonate and native silicate of 
zinc : the latter is termed by way of distinction electric calamine. 

Natura. History.—Native carbonate of zinc (calamine) is found in 
great abundance in several parts of England (in the counties of Somerset, 
Derby, Durham, &c.), as well as in various parts of the continent of 
Europe (in Carinthia, Hungary, Silesia, &c.) It. occurs crystallized or 
in compact or earthy masses. Its colour varies, being more or less grey, 
yellow, or brown. Its sp. gr. is 4°2 to 4°5. | 

PREPARATION.—Calamine (calamina), or the impure carbonate of zinc — 
(carbonas zinci impura, Ph. Lond.) is directed to be calcined, in order to’ 
make it pulverizable. But in this process water and more or less of the 
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carbonic acid is expelled. It is then reduced to a very fine powder 
(usually in mills), and is afterwards submitted to the process of elutriation. 
By this means we obtain prepared calamine (calamina preparata, Ph. 
Lond. ; Zinci carbonas impurum preparatum, Ph. Dubl.) 

PRoPERTIES.—Prepared calamine is met with in the shops in the 
form of a heavy pinkish or flesh-coloured powder, or made up into little 
masses. When pure, it dissolves in nitric, hydrochloric, or sulphuric 
acid, with effervescence. Various impurities mixed with calamine are 
insoluble in these acids. 

CHARACTERISTICS.—The effervescence with the mineral acids shews 
calamine to be a carbonate. The presence of zinc in the solution is 
determined by the tests before mentioned for this metal (p. 522). The 
action of these tests, however, is more or less impeded by the presence 
of foreign matters in calamine. 

_ ComposiTIon.—Carbonate of zinc has the following composition :— 


Eq. Eq. Wt. Per Cent. Smithson. 
(Mendip Ore.) (Derbyshire Ore.) 
Oxide of Zinc ..... Mes AO Pau cca ye OED kahegh oh s OA et 65°2 
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Impurities.—The substance sold in the shops as prepared calamine 
frequently contains only traces of zinc. If hydrochloric acid be poured 
on it, effervescence (owing to the escape of carbonic and hydrosulphuric 
acids) takes place, and a portion is dissolved ; but the greater part remains 
undissolved. Mr. Brett (Lond. Med. Gaz. xx. 72) found from 78 to 87°5 
per cent. of sulphate of baryta. The remainder of the powder consisted 
_ of oxide of iron, carbonate of lime, lead (sulphuret of f), and mere traces 
of zinc. : 

Puystotogicat Errects.—Pure carbonate of zinc is probably similar 
in its action to the oxide. 

UsEs.—Calamine is employed as a dusting powder for children, and 
as a mild desiccant and astringent in excoriations, superficial ulceration, 
&c. 

Ceratum Caramin&, Ph. Lond.; Unguentum calamine, Ph. Dubl. ; 
Ceratum Carbonatis Zinci Impuri, Ph. Ed. (Calamine ; wax, aa Ib. ss. ; 
olive oil, fsxvj. Add the calamine to the melted wax and oil when they 
begin to thicken, Ph. Lond. The Edinburgh College uses one part of 
carbonate to five of lard. The Dublin College uses one pound of carbo- 
‘nate and five pounds of ointment of yellow wax.) This is commonly 
called Turner’s Cerate, or the Ceratum epuloticum. It is an excellent 
desiccative and astringent application (when prepared with good cala- 
mine) to burns, scalds, excoriations, superficial ulcerations, &c. 


Zin' ci Cyan'idum.— Cyanide of Zine. 

History.—This salt, sometimes called hydrocyanate or cyanuret of 
zinc, has been introduced, by the German physicians, as a substitute for 
hydrocyanic acid. ' 

PREPARATION.—It is prepared by adding recently-made oxide of zinc 
to hydrocyanic acid; or by adding a solution of sulphate of zinc to a 
solution of cyanide of potassium. 
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PROPERTIES.—Cyanide of zinc is a white powder, insoluble in water 
or alcohol. 

CHARACTERS.—If a strong mineral acid be added to it, hydrocyanic 
acid is developed, and a soluble salt of zinc obtained. The latter is 
recognized by the tests before mentioned for a solution of zinc (p. 522). 

ComposiTion.—Its composition is as follows :— 


Eq. Eq. Wt. Per Cent. 
Hite rsse) eee) f LPT asa a. % SORES 55°2 
Cyanogen ..... Likaieees ase 2G ne he saith cae 44°8 
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PHYSIOLOGICAL EFFECTS.—Its effects have not been carefully ascer- 
tained, but they are supposed to be similar to those of hydrocyanic acid. 

Usrs.—It has been used principally in affections of the nervous system, 
as epilepsy, hysteria, and chorea. It has also been employed’ in car- 
dialgia and cramps of the stomach, and as an anthelmintic in children. 

ADMINISTRATION.—We may, give it in doses of from a quarter of a grain 
to a grain and a half three times a day. It may be taken in the form of 
' powder mixed with calcined magnesia. 


ORDER 26.—IRON AND ITS COMPOUNDS. 
Fer’rum.—TI ron. 


History.—This metal (called by the alchymists Mars) was known in 
the most ancient times. It was employed medicinally at a very early 


period, namely, above 3200 years ago. Indeed, it appears tohave been _ 


the first mineral used internally ; and a curious anecdote is given of its 
introduction into medicine. Melampus (a shepherd supposed to possess 
supernatural powers) being applied to by Iphicles, son of Philacus, for a 
remedy against impotence, slaughtered two bulls, the intestines of which 
he cut to pieces, in order to attract birds to an augury. Among the 
animals which came to the feast was a vulture, from whom Melampus 
pretended to learn that his patient, when a boy, had stuck a knife wet 
with the blood of some rams into.a consecrated chestnut-tree, and that 
the bark had subsequently enveloped it. The vulture also indicated the 
remedy, namely, to procure the knife, scrape off the rust, and drink it in 
wine, for the space of ten days, by which time Iphicles would be lusty, 
and capable of begetting children. The advice thus given by Melampus 
is said to have been followed by the. young prince with the most perfect 
success! (Le Clerc, Hist. de la Médecine.) 

Natura. Hisrory.—Iron is met with in both kingdoms of nature. 

(a.) In the inorganic kingdom.—Few winerals are free from iron. It 
is found in the metallic state (native iron), in combination with oxygen 
(hematite, micaceous iron, brown iron stone, and magnetic tron ore), with 
sulphur (iron pyrites, and magnetic pyrites), with chlorine (pyrosmalite), 
with oxygen and an acid (carbonate, phosphate, sulphate, arseniate, 
tungstate, tantalate, titaniate, chromate, oxalate, and silicate.) 

(0.) In the organic kingdom.—It occurs in-the ashes of most plants, 
and in the blood and some other parts of animals. 

EXxTRACcTION.—In Sweden, iron is extracted from magnetic iron ore and 
micaceous iron: in England, principally from clay iron ore (carbonate 
of iron.) | z 
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Clay iron ore (technically called mine) is burned with coal in large 
heaps, by which it loses carbonic acid, water, and sulphur. It is then 
smelted with a flux (in South Wales this is limestone; in the forest of 
Dean, clay ;) and coke. The smelted iron is run into moulds, and is then 
called cast iron (ferrum fusum), or pig iron. This contains carbon, 
oxygen, silicon, and often sulphur and phosphorus. To separate these, 
it is submitted to several processes (called refining, puddling, and weld- 
ing,) by which it is converted into wrought iron (ferrum cusum), (Manu- 
Facture of Iron, in the Library of Useful Knowledge; also, Treatise on 
Iron and Steel, in Lardner’s Cyclopedia). 

PropeRTIES.—The primary form of the crystals of native iron is the 
regular octahedron. Pure iron has a whitish grey colour, or, according to 
Berzelius, is almost silver white. When polished it has much brilliancy: 
its taste is peculiar and styptic; when rubbed it becomes odorous. Its 
ductility and tenacity are great; its malleability comparatively small. Its 
sp. gr. is 7°788, but diminishes by rolling or drawing. It is attracted by 
the magnet, and several of its compounds are capable of becoming per- 
manent magnets; but pure iron retains its magnetic property for a short 
time only. It requires a very intense heat to fuse it; and it is not volatile 
at any known temperature; while in the softened state, previous to melting, 
it is capable of being welded. Its equivalent or atomic weight is 28. 

CHARACTERISTICS.—Iron readily dissolves in diluted sulphuric acid, 
with the evolution of hydrogen gas. The solution contains the proto- 
sulphate of iron, and produces, on the addition of caustic potash or soda, 
a greenish-white precipitate (the hydrated protoxide): this precipitate, 
by exposure to the air, attracts oxygen, and is converted into the red or 
sesquioxide. Auro-chloride of sodium forms a purple precipitate with 
the protosalts of iron. By boiling the solution with a little nitric acid, 
we obtain a persulphate of iron, recognized by ferrocyanide of potassium 
causing a blue precipitate; sulphocyanic or meconic acid, a red colour ; 
gallic or tannic acid, or infusion of galls, a purple or bluish black ; and 
succinate, or benzoate of ammonia, a yellowish precipitate. 

Puysrotocican Errects. (a.) Of the metallic iron.—Iron is probably 
inert so long as it retains its metallic form, but it readily oxidizes in the 
alimentary canal, and thereby acquires medicinal power. As acids 
promote this chemical change, acid wines and fruits assist in rendering 
the metal active, while alkalies and their carbonates have an opposite effect. 
The oxidizement of the iron is attended with the evolution of hydrogen 
gas, which gives rise to unpleasant eructations. If sulphur be taken 
along with iron, hydrosulphuric acid is developed, Like the ferru- 
ginous preparations generally, the internal employment of iron causes 
blackening of the stools. The nature of the effects produced by oxide 
of iron formed in the alimentary canal will be best examined hereafter, 
under the head of ferruginous preparations. I may, however, remark 
here, that it is one of the few metals which by oxidizement is not 
rendered more or less poisonous. 

(b.) Of the ferruginous compounds. a. On vegetables.—Most of the 
compounds of iron do not appear to be hurtful to plants: at least this 
is the case with the oxides (Decandolle, Phys. Vég. 1337.) The sulphate,, 
however, is said to be injurious (vide p. 551.) ve 

6. On animals.—The effects of the ferruginous compounds on animals 
generally are similar to those on man. Itis stated that in animals to 
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whom iron has been given for a considerable time, the spleen has been 
found smaller, harder, and denser—an effect which is supposed to be 


owing to the increased contractile power experienced by the veins of the _ 


abdomen. The liver is also said to have been affected in a similar man- 
ner, though in a somewhat slighter degree. 

y. On man.— The local effects of the sulphate and chloride of 
iron are those of irritants, and these preparations accordingly rank 
among poisons; but they are not equal in power to the mercurial 
or cupreous salts. Most of the ferruginous preparations are astrin- 
gent; that is, they constringe the parts with which they are in 
contact, and thereby diminish secretions and check sanguineous dis- 
charges. Thus, when swallowed, they repress the secretions and exhala- 
tion of the gastro-intestinal membrane, and thereby render the alvine 
evacuations more solid, and even occasion costiveness. The sulphate and 
chloride of iron are the most powerful of the ferruginous astringents. 
Administered in large quantities, or when the alimentary canal is in an 
irritable condition, all the compounds of iron are, capable of exciting 
heat, weight, and uneasiness at the pracordia, nausea, and even vomit- 
ing, and sometimes purging. 

The constitutional or remote effects of the chalybeates are principally 
observed in the alteration induced in the actions of the vascular and 
muscular systems, and are best seen in that state of the system denomi- 
nated anemia, or more properly hypemia, in which both the quantity and 


quality of the blood appear defective. We have a good illustration of - 


this state in chlorotic patients. The skin appears pale and almost 
exsanguineous, the cellular tissue is cedematous, and, after death, the 
larger vessels as well as the capillaries are found to be imperfectly sup- 
plied with blood. Patients with this condition of system are affected with 
great feebleness, loss of appetite, and palpitation; and in females the ca- 
tamenial secretion is frequently, but not invariably, defective. That the 
want of uterine action is not the cause, but in some cases is, perhaps, the 
effect of this condition of system, seems tolerably clear from the cir- 
cumstance of the same constitutional symptoms of anemia sometimes 
occurring with a perfect regularity of the uterine functions; moreover, 
we occasionally meet with anemia in men. It is sometimes the con- 
sequence of hemorrhages—at other times it occurs spontaneously, and 
without any known cause (Andral, Pathol. Anat. by Townsend and. 
West, 1. 97). 

If in this condition of system we administer iron, the appetite in- 
creases, digestion is promoted, the pulse becomes fuller and stronger, the 


skin assumes its natural tint, the lips and cheeks become more florid, the © 


temperature of the body is increased, the cedema disappears, and the 
muscular strength is greatly augmented. The alvine evacuations assume 
a black colour, as they always do-under the use of the ferruginous pre- 
parations. After continuing the use of iron for a few. weeks, we 
frequently find excitement of the vascular system (particularly of the 
brain) ; thus we have throbbing of the cerebral vessels, and sometimes 
pain in the head, a febrile condition of system, with a tendency to 
hemorrhage. Mr. Carmichael (Essay on the Effects of Carbonate of Iron 
on Cancer, Dubl.1806,p. 396) considers the sanguine temperament (marked 
by a high complexion, celerity of thought, remarkable irritability of 
fibre, and a quick pulse) as depending on an excess of iron in the 
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system; whereas the leucophlegmatic, or relaved, temperament (charac- 
terized by a pale bloated countenance, dull eyes, mind heavy and slow 
in receiving and forming ideas, little irritability of fibre, and pulse small 
and feeble) as depending on a deficiency of iron. 

When by the use of iron the state of the general system improves, the 
secretions resume their natural condition, and thus at one time we 
observe this metal promoting the uterine discharge, at another checking 
it, according as chlorosis or menorrhagia had been previously present ; 
we cannot, therefore, regard the preparations of this metal as having any 
direct emmenagogue effect, as some have supposed. 

Some refer all the other symptoms of anemia to the abnormal state of 

the blood, and ascribe the beneficial influence of iron to the improvement 
in the quality of this liquid. It is certain that, under the use of the pre- 
parations of this metal, the blood frequently acquires a more scarlet 
colour, owing, as it has been fancied, to an increase in the quantity of its 
colouring particles; and it is said that the crassamentum becomes firmer 
and more solid, and even increased in quantity. This alteration of the 
physical and chemical properties of the blood is supposed to render it 
‘more stimulating, and thus the different organs, receiving a fluid of a 
more healthy character, resume their normal condition, and perform their 
functions in a proper manner. Tiedemann and Gmelin (Vers. ub. d. 
Wege auf. welch. Subst. aus d. Magen u. Darmk.) have detected it in the 
serum of the blood of the portal and mesenteric veins of horses and dogs, 
to whom they administered either the sulphate or chloride; occasionally, 
too, the urine has been found to contain it. Moreover, Menghini (De 
ferrearum particul. progressu ad sanguinem. In Com. Acad. Bonon. t. i. 
pt. iii. p. 475) asserts the quantity of iron in the blood of dogs is in- 
creased by feeding them on substances mixed with this metal. Further- 
more, it is not to be forgotten, that iron exists in no inconsiderable 
quantity in healthy blood, and is supposed to contribute to its colour, 
and probably to its stimulant properties; so that it is not unlikely 
any variation in the quantity of this metal would be attended with an 
alteration in the action of every organ. 

Iron is a substance not readily absorbed, for it remains in the stomach 
and intestines many days after it is swallowed: in order, therefore, that 
the ferruginous preparations should have much effect on the general sys- 
tem, it is necessary that they be employed for some considerable time. 
It does not, like most other metals, act asa poison when it gets into 
the blood. Another circumstance connected with the operation of iron is 
- likewise deserving of notice; namely, that it has no primary or specific = 
, effect on the nervous system, as arsenic, mercury, copper, zinc, bismuth, 
silver, and- many other metals. It must not, however, be imagined 
from these remarks, that the preparations of iron never operate inju- 
riously. On the contrary, we see them sometimes acting as local irm1- 
tants on the alimentary canal, as already noticed; and by the use of them 
in too large quantities, or for too long a period of time, they bring on a 
hypersthenic or phlogistic diathesis. 

Uses. (a.) Of metallic iron.—Iron filings have been used in those 
eases where the chalybeate preparations generally have been ad- 
ministered, and which will be presently noticed. In some instances, 
however, the efficacy of iron depends on its being employed in the un- 
combined state. ‘Thus, when used as an antidote to poisoning by the 
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salts of copper, it is necessary that the iron be administered in the 


metallic state, in order to reduce the cupreous salts (vide p. 494). Iron 
filings have been regarded as anthelmintic, especially in the small thread- 
worm (the <Ascaris vermicularis); they have been used also as an 
astringent application, to repress faetid secretion of the feet. 

(4.) Of the ferruginous compounds.—By a careful attention to the 
known physiological effects of the ferruginous compounds, the in- 
dications and contra-indications for’ their employment may be in 
great part learned. hus, the impropriety of administering them where 
there is irritation or inflammation of the alimentary canal, in 
plethoric habits, and in persons disposed to inflammatory diseases, 
or to apoplexy, will be obvious from the foregoing remarks. On 
the other hand, in all cases characterized by feebleness and inertia 
of the different organs of the body, by a soft lax condition of 
the solids, and by a leucophlegmatic state of the system — where 
the patient appears to be suffering from a state of general anemia, 
already described—the preparations of iron are indicated. It is hardly 
within the scope of my present object to instance particular diseases 
where this metal may be used, but rather to point out those conditions 
of system which affect the employment of iron in diseases generally. I 
may notice a few cases by way of illustration. 

As external or local agents we rarely employ the preparations of iron, 
since we have other more efficacious and powerful remedies. Occa- 
sionally, however, they have been used as astringents, styptics, and 
caustics. ‘Thus solutions of the sulphate and chloride have been used 
in the form of injection, in discharges from the urethra and vagina: and 
_ the tincture of the chloride is now and then applied as a styptic, or to 
repress the growth of spongy granulations. : 

The ferruginous preparations are principally resorted to with the view 
of affecting the general system. The are frequently given to promote 
the uterine functions, as in chlorosis, amenorrhcea, dysmenorrhea, and 
menotrhagia, and often with success. When chlorosis depends on, or at 
least is accompanied by, that condition of the system before described 
under the name of anemia, the ferruginous preparations are frequently 
useful ; but if it occur in patients of a full habit, or if it arise from 
inflammation of some organ (as the lungs, stomach, or bowels), chaly- 
beates will do harm. In cases of impotence, connected with or arising 
from general feebleness, it may be now and then useful ; but in nine out 
of ten cases which we are called on to treat, this condition arises from 
indulgence in bad habits, which no medicine can affect. Sometimes 
iron is resorted to in sterility (though Dioscorides says the rust of iron 
hinders women from conceiving), but the conditions under which it is 
likely to be useful are precisely those before mentioned for other diseases. 
In discharges from the genital organs, as gleet and leucorrhea, the 
internal employment of the tincture of the chloride of iron, sometimes 
conjoined with the tincture of cantharides, has been found useful. 

In some periodical diseases—namely, ague, asthma, and tic doulou- 
reux—the ferruginous preparations have gained considerable repute, In 
the first of these diseases (that is, ague), the sulphate has been used by 
Marc (Recherches sur l’Emploi du Suif. de Fer dans le Traitement des 
Fiévres Interm. Paris, 1810) and others, the subcarbonate by Buchwald, 
the ammoniacal chloride by Hartmann; but it has been almost wholly 
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superseded, of late years, by the sulphate of quinine and by arsenic. In 
asthma, Dr. Bree (On Asthma), who was himself a sufferer from the 
disease, regards iron as preferable to all other remedies. However, the 
experience of others has not confirmed his favourable opinion of it. 
The sesquioxide of iron has latterly been extensively employed, at the 
recommendation of Mr. B. Hutchinson (Cases of Tic Doulour. successfully 
treated), in tic douloureux, and with variable success ; in some cases 
acting in a most extraordinarily beneficial manner, in others being of 
no avail. 

In diseases of the spleen and liver, the ferruginous compounds are 
occasionally found useful. I have already alluded to the influence which 
they are supposed to possess over these organs ; a supposition the more 
probable from the occasional remarkable effects produced by them in 
diseases of these organs. “ I regard iron as a specific,” says Cruveilhier, 
(Dict. de Méd. et de Chir. Prat. t. viii. p. 62), “in hypertrophy of the 
spleen, or chronic splenitis ; whether primitive or consecutive to inter- 
mittent fevers.” After noticing the symptoms attending this con- 
dition (such as paleness of the lips, &c. great lassitude, abdominal and 
cephalic pulsations, brought on by the slightest exertion ; pain at the left 
side, disordered state of the digestive organs, accelerated pulse, and 
heart easily excited), he goes on to remark, “ By the aid of iron I 
have obtained the complete resolution of enlargements of the spleen, 
which have occupied half, or even two-thirds, of the abdomen.” In 
hypertrophy of the liver, iron has not been equally serviceable. 

Some years ago the preparations of iron were strongly recommended in 
cancer by Mr. Carmichael (op. cit.) ‘The grounds on which he was led 
to the use of them were the probability that cancer had an independent 
life—in other words, that it was a kind of parasite, as some preceding 
writers, more particularly Dr. Adams, had presumed ; and secondly, the 
efficacy of iron in destroying intestinal worms, which led him to hope 
that it would be equally destructive to other parasites. With these views 
he employed (externally and internally) various ferruginous compounds— 
namely, the ferrotartrate of potash, the subcarbonate (sesquioxide) of iron, 
and the phosphates. Whatever hopes may have at one time been enter- 
tained of these remedies as curative agents, in this most intractable disease, 
they are now completely destroyed. That these medicines are occasionally 
useful as palliatives may perhaps be admitted ; but they have no cura- 
tive powers. Indeed this might have been suspected, from the hypo- 
thetical grounds on which they were introduced into use. The proofs of 
the parasitical nature of cancer must be much stronger than any yet 
offered, ere we can admit this hypothesis. Moreover, the preparations 
of iron, though useful, are not so “very effectual” in worms as Mr. 
Carmichael’s remarks would lead us to imagine. 

In certain affections of the digestive organs, the preparations of iron 
are occasionally used with benefit; as in some forms of dyspepsia, but 
only in the conditions of system already noticed. In some affections 
of the nervous system which occur in weak debilitated subjects, it is also 
useful ; for example, in epilepsy, chorea, hysteria, and the shaking palsy 

produced by the vapour of mercury. — 

These are the most important diseases for which we employ the 
ferruginous compounds. There are many other diseases for which chaly- 
beates are occasionally beneficial; but the general principles regulating 
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their use will be readily comprehended from the foregoing remarks, and 
I have only to add, in all diseases attended by debility and marked by 
atony and inertia of organs, more especially in those indicating a dis- 
ordered state of the hematose functions, the preparations of iron will be 
found in most instances more or less serviceable. Furthermore, I may 
enumerate scrofula, rickets, dropsy, and gout, as diseases in which iron | 
has been at times used with advantage. ) 


Fer'ri Sesquioz'ydum.—Sesquiox’ide of I’ron. 


History.—Gebert (Invent. of Verity, 280) was acquainted with this 
substance, which he calls crocus martis. It was probably known long 
before his time It is the red or peroxide of iron of some chemists. 

NaturaL History. — It is found native in the crystallized state 
(specular iron or iron glance) and in globular and stalactitic masses (red 
hematite): the finest specimen of the first occur in the Isle of Elba; 
the second is found near Ulverstone in Lancashire, and in Saxony. 
The hydrated sesquioxide of iron (drown iron stone) is met with in 
Scotland and at Shotover Hill, Oxfordshire. Yellow ochre is a hydrated 
sesquioxide of iron. 

PREPARATION.—There are several modes of preparing this compound. 

One method is to calcine crystallized sulphate of iron, by which, first 
the water and afterwards the sulphuric acid are expelled: the protoxide 
of iron of the sulphate is peroxidized at the expense of the oxygen of 
part of the sulphuric acid, and a portion of sulphurous acid gas is 
developed. The sesquioxide thus procured constitutes the ferri oxidum 
rubrum of the Dublin and Edinburgh Pharmacopeeias: in commerce it 
is called colcothar, caput mortuum vitriol, trip, brown-red, or rouge. 

Rust of iron (rudigo ferri, Ph. Dubl.; ferri subcarbonas, Ph. Ed.) is 
the hydrated sesquioxide sometimes mixed with a little carbonate of the 
protoxide. It is directed to be prepared by exposing moistened iron 
(cuttings of wire or filings) to the air, whereby it attracts oxygen both 
from the air and water. It is then to be reduced to an impalpable 
powder, by levigation and elutriation. In the shops it is found in little 
conical masses. 

Another mode of preparing sesquioxide of iron is by precipitation. In 
the London Pharmacopeeia it is directed to be procured by mixing a 
solution of four pounds of sulphate of iron in three gallons of water, with — 
a solution of four pounds and two ounces of carbonate of soda, also in 
three gallons of water. The precipitated powder, when washed and 
dried is a hydrated sesquioxide of iron, mixed with a portion of the 
protocarbonate. It is the ferrt sesquioxydum of the London Phar- 
macopeeia, (fervi carbonas, Ph. Dubl.; carbonas ferri precipitatus, Ph. 
Ed.} When procured according to the above directions, its colour is 
redilish chocolate brown; but the greater part of that met with in the 
shops has been calcined, ‘and is of a brownish red colour, 

The theory of the last mentioned process is as follows :—One equivalent 
or 76 parts of sulphate of iron are decomposed by one equivalent or* 
54 parts of carbonate of soda; one equivalent or 58 parts of carbonate 
of the protoxide of iron precipitate, while one equivalent or 72 parts of 
sulphate of soda remain in solution. | 
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By exposure to the air during the washing and drying, the carbonate 
yof the protoxide of iron is decomposed, the oxygen of the air 
‘combines with the protoxide, and thereby converts it into sesquioxide, 
while carbonic acid is disengaged. A portion of protocarbonate usually 

escapes decomposition. 

PropertiEs.—The primary form of the crystals of native sesquioxide 
of iron is the rhombohedron; that of the native hydrated sesquioxide is 
the cube. 

The artificial sesquioxide of the shops is a brownish red powder: 
when it has been exposed to an intense heat it sometimes has a purplish 
tint ; the hydrated sesquioxide has a chocolate brown tint. It is odour- 
less, insoluble in water, and not magnetic. Prepared according to the 
London Pharmacopeeia it has a styptic taste; when calcined it is taste- 
less. When free from carbonate of iron, it dissolves in hydrochloric acid 
without effervescence. 

CHARACTERISTICS.—Its hydrochloric solution affords a deep blue 
precipitate with the ferrocyanide of potassium; a purplish black pre- 
cipitate with tincture of nutgalls; a brownish red precipitate with the 
alkalies ; and a red colour with sulphocyanic or meconic acid. 

ComPosITIon.—Sesquioxide of iron has the following composition :— 


Eq. Eq. Wt. Per Cent. Gay-Lussac. Berzelius. 
BEDI ia) tere 'e's) MTSE il 28. he eis diank AUS, ols See RAO aL ews belt. OO ae 
Oxyeen oo. es Pewee ede 6 RE BO Cs PADS Ne teehee ae 


Sesquioxide of Iron 1 .... 40 ....100 ... . 10000 .. . . 100°00 


When prepared by precipitation, it usually contains some carbonate of 
the protoxide; and, when digested in hydrochloric acid, some carbonic 
acid evolves. According to Mr. Phillips, the quantity of carbonate in 
the preparation of the shops is only 4 per cent. 

Puriry.—Adulteration is hardly to be apprehended. If it should 
contain copper, its hydrochloric solution will deposit this metal on a 
bright rod of iron. After the sesquioxide has been thrown down by 
ammonia from the hydrochloric solution, the supernatant liquor should 
give no indications of containing any other metal in solution; and 
chloride of barium ought not to occasion any precipitate. 

PuysioLoGicaAL EFFECTS.—It is termed alterative, tonic, and emmena- 
gogue. Its obvious effects on the body are very slight. It produces 
blackness of the stools; and in large doses occasions nausea, a sensation 
of weight at the pit of the stomach, and sometimes dyspeptic symptoms. 
It possesses little or no astringency. ‘The constitutional effects, arising 

from the continued use of it, are those produced by the ferruginous com- 
pounds generally, and which have been before described (p. 534). 
Usrs.—It may be employed in any of the before mentioned cases 
*(p. 536) in which the ferruginous tonics are indicated. 
It has been strongly recommended by Mr. Benjamin Hutchinson 
(Cases of Tic Douloureux successfully treated, 1820) as a remedy for 
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neuralgia, and in some cases it gives complete, in others partial, relief. 
But in many instances no benefit whatever is obtained from its use, and 
in one case in which I prescribed it, the patient fancied it increased her 
sufferings. } 

Mr. Carmichael, as I have before mentioned (p. 537), has recom- 
mended it as a remedy for cancerous diseases. 

The use of the hydrated sesquioxide of iron, as an antidote for ar- 
senious acid, has been before noticed (p. 396). : 

ADMINISTRATION.—The usual dose of this preparation, as a tonic and 
emmenagogue, is from ten grains to half a drachm, combined with aro- 
matics, to enable it to sit more easily on the stomach. In tic douloureux 
it is given in much larger doses, as from half a drachm to two, three, or 
four drachms. 

Emuprastrum Oxrpi Ferri Rupert, Ph. Ed.; Emplastrum Thuris, 
Ph. Dub. (Litharge plaster, tbij.; frankincense [concrete juice of Pinus 
Abies] tbss.; red oxide of iron, 3iij. M. Ph. Dub. In the Edinburgh 
Pharmacopeela, resin, wax, and oil, are substituted for the frankincense, 
and the quantity of oxide is nearly three times as much).—This is the old 
emplastrum roborans or strengthening plaster, and is employed, spread 
on a leather, as a mechanical support and slight stimulant, in mus- 
cular relaxation, lumbago, weakness of the joints, &c. 


Fer'ri Ox'ydum Ni'grum.—Black Ox'ide of Iron. 


History.—It was first employed as a medicine by Lemery in 1735. 
It is the martial Ethiops (Aithiops martialis) of some writers, and the 
oxydum ferroso-ferricum of Berzelius.. It is sometimes termed the mag- 
netic oxide. 

Natura History.—It occurs in the mineral kingdom under the name 
of magnetic iron ore, the. massive form of which is called native load- 
stone. It is found in Cornwall, Devonshire, Sweden, &c. 

PrepsRraTion.—In the Dublin Pharmacopcezia it is directed to be pro- 
cured by washing and drying the scales of the oxide of iron (ferri 
oxydi squame), and then separating them from impurities by means of a 
magnet. ‘They are afterwards to be reduced to a very fine powder by 
levigation and elutriation. : 

Other modes of preparing this compound are described in chemical ‘ 
works. The above is a cheap method, and yields a product sufficiently 
pure for the purposes of medicine. The process of the Paris Codex is — 
regarded as a superior one. It consists in covering filings of iron with 
water, and exposing the mixture to the air; then, by elutriation, separat- 
ing the black powder. hots 

PROPERTIES.—It is a velvet-black powder, soluble in hydrochloric 
acid without effervescence, and magnetic. ; phlite 

CHARACTERISTICS.—Its hydrochloric solution affords'a green or green- 
ish-brown precipitate with a caustic alkali, and a greenish or blue 
precipitate with ferrocyanide of potassium. Its other characteristics are 
the same as those of the ferruginous compounds generally, d 

Composition.—It is a mixture or compound of protoxide and sesqui- 
oxide of iron. According to Mosander (Turner’s Elemetns of Chemistry), 
scales of iron have the following composition :— , 
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Pority.—It should be readily soluble in hydrochloric acid, without 
effervescence, by which the absence of metallic iron is shown. 

PuHysioLtocicaL Errrects.—Its general effects are the same as the 
ferruginous compounds already described (p. 534). It is a more valuable 
preparation than the sesquioxide, in consequence of being more readily 
soluble in the fluids of the stomach. When it contains metallic iron it 
causes eructations of hydrogen gas. 

Usrs.—It is employed in the same cases as other chalybeates (vide 
p- 536). 

ADMINISTRATION.—The dose of it is from five grains to a scruple twice 
or thrice daily. 


Tine tura Fer'ri Sesquichlo'ridi.—Tinc'ture of Sesquichlo'ride of Iron. 


History.—This compound has been long in use, and is commonly 
termed the tincture of the muriate of iron. It is the liquor of muriate 
of iron (muriatis ferri liquor) of the Dublin Pharmacopeeia. 

PREPARATION.—In the London Pharmacopwia it is prepared by pour- 
ing a pint of hydrochloric acid upon six ounces of sesquioxide of iron 
in a glass vessel, and digesting for three days, frequently shaking ; 
then adding three pints of rectified spirit, and straining. In the Dublin 
Pharmacopeia, one part of rust of iron, six parts of hydrochloric acid, 
and six parts of rectified spirit, are used; the hydrochloric solution is 
evaporated to one-third before the spirit is added, by which the excess 
of hydrochloric acid is driven off. In the Edinburgh Pharmacopeia, 
three ounces of the black oxide of iron, ten ounces(or as much as may 
be sufficient) of hydrochloric acid, and sufficient alcohol to make the 
whole amount two. pounds and a half: this solution is more apt to 
decompose, owing to the presence of a larger quantity of protochloride, 
and the subsequent formation of sesquioxide. 

By digestion in hydrochloric acid the sesquioxide becomes the sesqui- 
chloride of iron, and some water is formed. 
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As the sesquioxide of iron employed in the London and Dublin Phar- 
macopeceias contains a small portion of protocarbonate of iron, a little 
protochloride of iron is formed, and slight effervescence, owing to the 
escape of carbonic acid, takes place. Both the chlorides of iron are 
soluble in water as well as in spirit. 

PROPERTIES.—This tincture is of a reddish brown colour, and stains 
white paper yellow. It has a sour styptic taste, and an odour of hydro- 
chloric ether, so that it would appear that a mutual reaction takes place 


between the hydrochloric acid and the alcohol. It reacts on vegetable 
colours as an acid. “ Its sp. gr. is about 0°992, anda fluidounce yields, 
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when decomposed by potash, nearly 30 grains of sesquioxide of iron,” 
(Mr. R. Phillips, Transl. of the Lond. Pharm.) 

CHARACTERISTICS.—Its reaction on vegetable colours, its inflamma- 
bility, its remarkable odour, its affording chloride of silver when treated 
by nitrate of silver, and its reaction, like the other ferruginous com- 
pounds (p. 533), are properties sufficient to characterize it. It forms a 
brown semitransparent jelly with mucilage of gum arabic. 

ComposiTion.—This tincture consists of rectified spirit, a small por- 
tion of hydrochloric ether, hydrochloric acid, sesquichloride of iron, and a 
little proto-chloride of tron. Unless excess of hydrochloric acid be present, 
sesquioxide of iron is thrown down when the tincture is exposed to the 
air, owing to the iron of the chloride attracting oxygen, and becoming 
sesquioxide. 

Sesquichloride of iron has the following composition :— 
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Purity anp STRENGTH.—The commercial tincture of sesquichloride 
of iron varies in its strength, owing to the varying strength of the hydro- 
chloric acid employed. Moreover, a diluted spirit is frequently substi- 
tuted for rectified spirit. These differences can only be discovered by 
examining the colour and specific gravity of the tincture, as well as the 
quantity of oxide which it yields. 

PuHysIoLoGicaL EFrrectTs.—This is, in its local action, one of the most 
powerful of the preparations ofiron. It acts as an energetic astringent 
and styptic, and in large doses as an irritant. The large quantity of | 
free hydrochloric acid which the tincture of the shops frequently con-_ 
tains, contributes to increase its irritant properties; and in Dr. Chris- 
tison’s Treatise on Poisons is a brief notice of a case in which an ounce 
and a half of this tincture was swallowed, and death occurred in about 
six weeks—the symptoms during life, and the appearances after death, 
being those indicative of inflammation of the alimentary canal. When 
swallowed in large medicinal doses it readily disorders the stomach. 
The general or constitutional effects of this preparation agree with those 
of other ferruginous compounds. It appears to possess, in addition, 
powerfully diuretic properties. Indeed it would seem to exercise some — 
specific influence over the whole of the urinary apparatus; for on no 
other supposition can we explain the remarkable effects which it some- 
times produces in affections of the kidneys, bladder, urethra, and even of 
the prostate gland. It colours the feces black, and usually constipates 
the bowels. 

Usrs.—It is sometimes, though not frequently, used as a topical 
agent. Thus it is applied as a caustic to venereal warts, and to spongy _ 
granulations. As an astringent it is sometimes employed as a local” 
application to ulcers attended with a copious discharge ; or as a styptic 
to stop hemorrhage from numerous small vessels. 

Internally it may be employed as a ¢onic in any of the cases in which 
the other ferruginous compounds are administered, and which I have © 
already mentioned. It has been especially commended in scrofula. . 

In various affections of the urino-genital organs it is frequently used 
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with great success. Thus, in retention of urine, arising from spasmodic 
stricture, its effects are sometimes beneficial. Itshould be given in doses 
of ten minims every, ten minutes until benefit is obtained, which fre- 
quently does not take place until nausea is excited. It has been used 
with success by Mr. Cline (Med. Records and Researches, Lond. 1798) ; 
by Mr. Collins (Med. and Phys. Journ. xvi. 250); by Drs. Thomas, Eberle, 
and Francis (Hderle’s Treat. on Mat. Med. ii. 270, 2d ed.); and 
by Dr. Davy (Paris’s Pharmacologia, ii. 478, 6th ed.) However, Mr. 
Lawrence (Lond. Med. Gaz. vi. 845), alluding to Mr. Cline’s recommen- 
dation of it, observes, “ I believe general experience has not led others to 
place any very great confidence in the use of this remedy.” In gleet 
and leucorrhcea it is sometimes serviceable. I have found it occasionally 
successful, when given in conjunction with the tincture of cantharides, in 
the latter stage of gonorrhea, after a variety of other remedies had failed. 
In passive hemorrhage from the kidneys, uterus, and bladder, it is like- 
wise employed with benefit. 

ADMINISTRATION.—The dose of it is from ten to thirty minims. gradu- 
ally increased to one or two drachms, and taken in some mild diluent. 

ANTIDOTES.-—In a case of poisoning by it the treatment should be the 
same as for the mineral acids (vide pp. 154 and 208.) 


Fer'ri_ Ammo'nio-Chlo'ridum.—Ammo'nio-Chlo'ride of Iron. 


History.—This compound, which was known to Basil Valentine, has 
had various appellations, such as flores salis ammoniaci martiales, ferrum - 
ammoniacale, or ferrum ammoniatum. 

PreparaTion.—In the London Pharmacopeeia it is directed to be pre- 
pared by digesting three ounces of sesquioxide of iron with half a pint 

of hydrochloric acid in a sandbath for two hours ; afterwards adding two 

pounds and a half of hydrochlorate of ammonia dissolved in three pints 
of distilled water. The liquor is to be strained and evaporated, and the 
residue rubbed to powder. 

By the mutual reaction of sesquioxide of iron and hydrochloric acid 
we obtain sesquichloride of iron and water, as explained at p.541. A 
small portion of protochloride of iron must also be produced by the 
action of hydrochloric acid on the carbonate of the protoxide of iron 
usually contained in the sesquioxide of the Pharmacopeia. By evapo- 
rating the solution of the two chlorides with a solution of hydrochlorate 
of ammonia, we obtain a mixture of these bodies. There is no reason to 
believe that any chemical combination takes place. 

PROPERTIES.—It is met with in the shops in the form of reddish 
orange-coloured crystalline grains, having a feeble odour and a styptic 
saline taste. [tis deliquescent, and is soluble in both water and alcohol. 

CHARACTERS.— Rubbed with quicklime or caustic potash, ammonia is 
evolved. Its solution affords chloride of silver when mixed with the 
nitrate of silver. It reacts as a ferruginous salt (p. 533). 

Composition.—It is a mechanical mixture of hydrochlorate of ammo- 
‘nia and sesquichloride of iron, in the following proportions :— 


Sesquichloride of Irom). 5 SVE re aS 
Hydrochlorate of Ammonia. .°. . . .. . 85 


Ferri Ammonio-Chloridum . ... .. . 100 
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It yields about 7 per cent. of sesquioxide of 1ron when decomposed by an 
alkali (Phillips). | | 

The yellow bands sometimes found in cakes of hydrochlorate of am- 
monia are probably a true chemical compound of sesquichloride of iron 
and hydrochlorate of ammonia (vide p 180; also Mr. Jackson, Lond. 
Med. Gaz. Aug. 4, 1837). 

PuysioLocicaL Errects.—It produces the general effects of the ferru- 
ginous preparations ; but, on account of the small and variable quantity 
of iron present, it is a compound which is of little value. The hydro- 
chlorate of ammonia, which it contains, renders it alterative, and in large 
doses aperient. 

Usrs.—It has been employed as a deobstruent in glandular swellings, 
in amenorrhea, and other cases where the preparations of iron are 
usually employed. | 

ADMINISTRATION.—It may be given in substance in doses of from four 
to twelve grains. | 

Trncturé Ferrr Ammonio-CHtorip1, Ph. Lond. (Ammonio- 
chloride of iron, 3iv.; proof spirit, Oj. M.)—“ A fluidounce yields by 
decomposition 5‘8 grains of sesquioxide of iron,” (Phillips, op. cit.) It 
should be expunged from the Pharmacopeeia: /. . 


Fer’ri Io'didum.—I odide of Iron. 


History.—We are indebted to Dr. A. T. Thomson for the introduc- 
tion of this substance into medicine (Odservat. on the Preparation and 
Medicinal Employment of Ioduret and Hydriodate of Iron, 1834). 

PREPARATION.—In the London Pharmacopeeia it is directed to be pre- 
pared as follows :—Mix six ounces of iodine with four pints of water, 
and to these add two ounces of iron filings. Heat them in a sand-bath 
and when it has acquired a greenish colour, pour off the liquor. Wash 
the residue with half a pint of boiling water. Evaporate the mixed and 
strained liquors at a heat not exceeding 212° in an iron vessel, that the 
salt may be dried. Keep it in a well-stoppered vessel, the access of 
light being prevented. In this process one equivalent or 126 parts of 
iodine combine with one equivalent or 28 parts of iron to form one 
equivalent or 154 parts of iodide of iron. Dr. Thomson has “ found the 
soft iron wire used for stringing pianofortes preferable to the filings.” 

PRoPERTIES.—It is an opaque iron grey crystalline mass, with a faint 
metallic lustre and a styptic taste. It may be obtained in acicular crys- 
tals. It is fusible, volatile, very deliquescent, and very soluble in both 
water and alcohol. It readily attracts oxygen from the air, and forms 
sesquioxide and sesquiodide of iron. | | 

Cuaracteristics.—By the application of heat the violet vapour of 
iodine is evolved, and sesquioxide of iron is left. If this be dissolved in 
an acid (hydrochloric, nitric, or sulphuric), the liquid reacts as a solu- 
tion of a ferruginous salt (vide p. 583). Thus, ferrocyanide of potass1um 
strikes a blue, tincture of galls a bluish black, meconic or sulphocyanic. 
acid a red, colour. Furthermore, the alkalies throw down from it the 
reddish brown sesquioxide of iron. 

Composition.—The composition of crystallized iodide of iron, ac- 
cording to Mr. Phillips (Transl. of the Pharm.), is as follows :— 


IODIDE OF IRON. 045 
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Purity.—lIt should be perfectly soluble in water. By exposure to the 
air it forms sesquioxide and sesquiodide of iron: the latter is soluble, 
the former is insoluble, in water. To preserve a solution of this salt, a 
coil of soft iron wire is to be kept immersed in it: this prevents the 
formation of sesquioxdide of iron, though it does not that of ses- 
quioxide. 

PuystoLocicaL Errects. (a.) On animals.—Three drachms of iodide 
of iron were administered to a dog : vomiting and purging were produced, 
but in three days the animal was well. One drachm dissolved in a 
drachm of water killed a rabbit in three hours and a half, with the 
appearance of gradually-increasing debility: the stomach was found 
congested, and its lining membrane decomposed. Forty grains injected 
into the jugular vein of a dog killed the animal within twelve hours: the 
symptoms were dilatation of the pupils, staggering, vomiting, and bloody 
stools, (Cogswell, Essay on Iodine and its Compounds, p. 128, et seq.) 

(b.) On man.—In small and repeated doses its effects are not very 
obvious, save that of blackening the stools. It passes out of the system 
in the urine, and both of its constituents may be detected in this fluid. 
When it does not purge, it frequently acts as a diuretic. In full doses, as 
ten grains, it on one occasion caused uneasy sensation at the epigastrium, 
. nausea, slight headache, copious black stool, and, in two hours, a larger 
' quantity of urine, containing both iron and iodine (Dr. A. T. Thomson, 
op. cit.) Its medicinal influence on the body seems. to be stimulant, 
tonic, and alterative or deobstruent. Dr. Thomson regards it as possessing 
the combined properties of iron and iodine. 

Usrs.—In scrofulous affections the united influence of iodine and iron. 
is sometimes beneficial. In chlorosis, and in atonic amenorrhcea, Dr. 
Thomson found it serviceable; and his testimony of its good effects has 
been supported by that of others. Its operation must be promoted by 
exercise and an invigorating diet. In a case of anemia, without any 
disturbance of the uterine function, I found it useless; while the com- 
pound iron mixture was of essential service. In secondary syphilis 
occurring in debilitated and scrofulous subjects, it is in some cases, 
according to the testimony of both Dr. Thomson and Ricord (Journ. de 
Pharm. xxiii. 303), a valuable remedy. ‘The last-mentioned writer 
employed it in the form of injection (composed of from a half drachm to a 
drachm of iodide dissolved in eight ounces of water) in blenorrhceas, and 
in that of lotion in venereal and carious ulcers. Dr. Pierquin (quoted ky 
Dierbach, Neueste Entd. in d. Mat. Med. 2te Ausg.) employed it inter- 
nally and externally in leucorrhoea and amenorrheea. It has also been 
used in incipient cancer and in atonic dyspepsia (Thomson). 

ADMINISTRATION.—The dose of it is three grains gradually iiencanedl 
to eight or ten. Ricord has given forty grains per day. It may be 
exhibited in the form of tincture or of aqueous solution, flavoured with a 
little tincture of orange-peel. It must be remembered that acids, alkalies, 
and their carbonates, most metallic salts, all vegetable astringents, and 
many organic solutions, decompose it. Pierquin gave it in chocolate, » 
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Bourdeaux wine, distilled water, diluted spirit, or made into lozenges 
with saffron and sugar. In leucorrheea and amenorrhea he employed 
au ointment (composed of a drachm of iodide to an ounce of lard), by — 
way of friction in the upper part of the thighs. 


Fer’ri Fer'ro-sesquicyan'idum.—Fer'ro-sesquicy' anide of I'ron. 


History.—This compound was accidentally discovered at the com- 
mencement of the last century by Diesbach and Dippel. It was termed 
Prussian or Berlin blue (ceruleum Borussicum seu Berolinense). In the | 
London Pharmacopeeia it is called percyanide of iron (ferri percyani- 
dum); in the Dublin Pharmacopeia, cyanuret of iron (ferri cyanu- 
retum) ; in the United States Pharmacopeeia, ferrocyanate of iron (ferret 
ferrocyanas). It is sometimes termed ferroprussiate of iron. 

PREPARATION.—It may be prepared by mixing a solution of persulphate 
or perchloride of iron with a solution of ferrocyanide of potassium. 

In commerce it is procured by adding a mixture of two parts of alum 
and one of sulphate of iron to an impure solution of ferrocyanide of 
potassium (called livivium sanguinis). A dingy-green precipitate falls, 
which, by repeated washing with very dilute hydrochloric acid, and 
exposure to the air, becomes gradually of a deep blue. It is then 
collected and drained in a cloth, and afterwards dried. By the reaction 
of ferrocyanide of potassium on sulphate of the protoxide of iron, 
sulphate of potash is formed in solution, and a white precipitate 
(cyanide of iron) subsides, which, by exposure to the air, becomes blue 
(ferrosesquicyanide of iron), in consequence of part of its iron combining 
with oxygen to form sesquioxide of iron. Ferrocyanide of potassium, 
with sulphate of the sesquioxide of iron, forms sulphate of potash and 
ferrosesquicyanide of iron. ‘The green colour of the precipitate above 
alluded to depends on the presence of sesquioxide (thrown down by 
the carbonate of potash of the lixivium sanguinis), which is removed 
by hydrochloric acid. Commercial Prussian blue contains alumina 
(derived from the alum), and usually some sesquioxide of iron. 

The following diagram illustrates the reaction of ferrocyanide of 
potassium on sulphate of the sesquioxide of iron :— 


REAGENTS. RESULTS. 
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Prorerties.—Prussian blue occurs in masses of a rich dark blue 
colour. It is tasteless and inodorous. When broken it has a copper or 
bronze tint, somewhat like that of indigo, but which is distinguished from 
that of the latter by its being removed by rubbing with the nail. It is 
insoluble in water, alcohol, and the diluted mineral acids. Strong sul- 
phuric acid forms with it a white pasty mass, from which water again 
separates Prussian blue. Both nitric acid and chlorine decompose it. 
Hydrochloric acid abstracts part of its iron. 

CHARACTERISTICS.—Its colour and copper tint above described form 
part of its characteristics. Boiled with water and binoxide of mercury 
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it yields bicyanide of mercury (vide p. 487). Boiled with solution of 
potash it forms ferrocyanide of potassium (vide p. 547). Heated in a 
retort it yields water, hydrocyanate of ammonia, then carbonate of 
ammonia, and leaves a black, carbonaceous, and ferruginous mass. 

Composirion.—The following is the composition of pure and an- 
hydrous Prussian blue :— 
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Purrry.—Prussian blue of commerce usually contains alumina and 
sesquioxide of iron. These may be detected by boiling the suspected 
compound with diluted hydrochloric acid, which dissolves both the 
impurities. Caustic ammonia added to the filtered solution will throw 
down the impurities ; excess of the alkali will redissolve the alumina. 

Puysrotogicat Errects. (a.) On animals.—-Coullon gave it to dogs 
and sparrows without killing them; and Schubarth states that the only 
effect produced on a dog by two drachms was dejection (Wibmer, Wark. 
d. Arznem, 11. 356). 

(b.) On man.—lIts effects on man are not very obvious. It is reputed 
alterative, tonic, and febrifuge. Sachs (Handwort d. prakt. Arzneim, 1. 
557) calls it a resolvent tonic. 

Usrs.—It has been recommended by Dr. Zollickoffer (Treatise on 
the Use of Prussian Blue in Intermitting and Remitting Fevers, Mary- 
land, 1822) as a more certain, prompt, and efficacious remedy for inter- 
mitting and remitting fevers than cinchona; and particularly adapted for 
children, on account of its insipidity and smallness of dose. It may be 
administered during the paroxysm as well as in the intermission, and 
does not disagree with the most irritable stomach. Hosack (New 
York Medical and Physiological Journal, 1823, quoted by Richter, dusf. 
Arzneim), Eberle (Mat. Med. i. 233), and others, have borne testimony to 
its good effects. Subsequently, Zollickoffer found it useful in dysentery. 
Kirkhoff (Froriep’s Notizen, Bd. xvij. 340) used it for many years in 
epilepsy, with the best results, having cured some cases of several years’ 
standing. It has also been employed by Dr. Bridges, of Philadelphia, 
(United States Dispens.) in a case of severe and protracted facial neuralgia, 
with very considerable relief. Lastly, it has been used in the form of. 
ointment, as an application to foul ulcers. | 

In pharmacy it is employed in the manufacture of bicyanide of murcury. 

ADMINISTRATION.—The dose of commercial Prussian blue is from four 
to six or more grains every four hours. The owmtment above referred to 
may be prepared with a drachm of Prussian blue and an ounce of lard. 


Potas' sii Fer'ro-cyan'idum.—Fer'ro-cy'anide of Potas'sium. 


History.—This salt was accidentally discovered at the commence- 
ment of the last century. It has had a variety of appellations, such as 
prussiate of potash, ferro-prussiate of potash, and ferrocyanate of potash. 

PREPARATION. — The usual method of obtaining it is the follow- 
ing :—“ Into an egg-shaped iron pot, brought to moderate ignition, project 
a mixture of good pearl-ash and dry animal matters, of which hoofs and 
horns are the best, in the proportion of two parts of the former to five of 
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the latter. Stir them well with a flat iron paddle. The mixture, as it © 
calcines, will gradually assume a pasty form, during which transition it 
must be tossed about with much manual labour and dexterity. When 
the conversion into a chemical compound is seen to be completed by the 
cessation of the foetid animal vapours, remove the pasty mass with an 
iron ladle. If this be thrown, while hot, into water, some of the prussic 
acid will be converted into ammonia, and of course the usual product 
diminished. Allow it to cool, dissolve it in water, clarify the solution 
by filtration or subsidence, evaporate, and on cooling, yellow crystals 
of the ferroprussiate of potash will form. Separate these, re-dissolve 
them in hot water, and by allowing the solution to cool very slowly, 
larger and very regular crystals may be had,” (Ure’s Dictionary of 
Chemistry.) 

ProPERTIES.—This salt crystallizes in large, beautiful, lemon-yellow, 
transparent, permanent, inodorous crystals, whose primary form is an 
octahedron with a square base. They have a peculiar toughness or 
flexibility somewhat analogous to selenite. Theirsp. gr.is1°832. ‘They 
have a sweetish, yet somewhat bitter, saline taste. They are insoluble 
in alcohol, but dissolve readily in both hot and cold water. When 
moderately heated they evolve about 13 per cent. of water of crystalliza- 
tion, and are converted into a white friable powder (anhydrous ferrocyanide 
of potassium.) When heated to redness in contact with air, the cyanide 
of iron of the salt is decomposed and the residuum consists of cyanide 
of potassium, oxide of iron, and carbon: by a more continued heat 
hydrocyanic acid and ammonia are evolved, while the residue consists of 
sesquioxide of iron and carbonate of potash. 

CHARACTERISTICS.--A solution of this salt*throws down, with the 
protosalts of iron, a white precipitate, which by exposure to the air 
becomes blue. With the persalts of iron it forms a deep blue; with the 
salts of copper a deep brown ; and with those of lead a white precipitate : 
the precipitates are ferrocyanides of the respective metals. Heated with 
dilute sulphuric acid, hydrocyanic acid is evolved, and a white precipi- 
tate formed, which, by exposure to the air, becomes blue (vide p. 236.) 
Hydrosulphuric acid, the sulphurets, alkalies, or tincture of galls, give no 
precipitate with a solution of this salt; shewing that the iron which it 
contains is in someremarkable state of combination. Ifa solution of the 
ferrocyanide of potassium be boiled with binoxide of mercury, bicyanide 
of mercury is formed in solution, and sesquioxide of iron precipitated. 
The presence of potassium is best shown by calcining the salt, and detect- 
ing potash by the usual tests in the residuum. If chlorine be passed 
through a solution of ferrocyanide of potassium, it abstracts one equivalent 
of potassium from every two equivalents of the ferrocyanide, by which one 
equivalent of the ferrosesquicyanide of potassium is formed in solution, 
and by evaporation this salt may be obtained in the form of red crystals, 
which throw down a blue -precipitate with the protosalts of iron, but 
occasion no change with the persalts of iron. 

Composition.—Crystallized ferrocyanide of potassium has the follow- 
ing composition :— ‘ eS 
Eq. Eq. Wt. Per Cent. 
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PuysrontocicaL Errects. (a.) On animals. — Schubarth (Wibmer, 
Wirk. d. Arzneim.) gave two drachms to one dog, and half an ounce to 
another, without observing any injurious consequences. Callies 
(Wibmer, op. cit., also Christison’s Treat. on Podsons) found the com- 
mercial ferrocyanide of potassium slightly poisonous, but when prepared 
with care he remarked that several ounces might be given with impunity. 

These and other experiments show that this salt possesses very little 
activity. The rapidity with which it 1s absorbed and gets into the 
secretions, as the urine, is most remarkable. Westrumb (Miller's Phy- 
siology, by Baly, i. 247) recognised it in the urine, in from two to ten 
minutes after it was taken into the stomach. Hering (Lond. Med. Gaz. 
iv. 250) has shown the amazing rapidity with which it traverses the 
body when it once gets into the blood. Thus, when it was placed in one 
jugular vein of a horse, he recognised it in the opposite one in from 
twenty to thirty seconds. , 

(b.) On man.—I\t has no great influence on man. D’Arcet swallowed 
half a pound of a solution of this salt, prepared as a test, without any ill 
effects (Merat and De Lens, Dict. Mat. Méd. ii. 532). “ Similar 
results,” observes. Dr. Christison (Treatise, p. 699), “ were obtained 
previously with smaller doses by Wollaston, Marcet, Emmert, as well 
as afterwards by Dr. Macneven and Schubarth, who found that a 
drachm or even two drachms might be taken with impunity by man and 
the lower animals.” ; 

Dr. Smart (Amer. Journ. of Med. Sciences, xv. 362), however, regards 
it as possessed of some activity. He asserts that its primary action is 
that of a sedative, softening and diminishing the fulness ‘and frequency 
of the pulse, and allaying pain and irritation. Ina healthy person, he 
says, a full dose will often reduce the number of pulsations ten beats in a 
minute, in a: few minutes after being taken; and in a diseased state of 
the system, accompanied with increased arterial action, the sedative effects . 
are much more striking. Occasionally also it acts as a diaphoretic (im 
cases accompanied with excessive vascular action and increased heat of 
skin) and astringent, as seen in its power of diminishing excessive dis- 
charges. In some cases, he says, it caused ptyalism, with redness, 
swelling, and tenderness of the gums, but unaccompanied with swelling 
of the salivary glands or foctor. An over-dose, he tells us, occasions 
vertigo, coldness, and numbness, with a sense of gastric sinking; 
sometimes universal tremors, as in an ague fit. Further evidence, 
however, is required to confirm these statements, which do not accord 
with the observations before reported. 

Usrs. — Hitherto it has rarely been employed in medicine. Dr. 
Smart employed it as a sedative in diseases of increased action of the 
vascular system and morbid sensibility of the nerves, as in erysipelas, 
to allay pain, in cephalalgia, in inflammation of the brain, in chronic 
pronchitis, &c. In the last-mentioned disease it lessened the frequency 
of pulse, the sweating, the cough, and the dyspnea. As an anodyne, 
he gave it in neuralgia. In hooping-cough he speaks highly of it. As 
an astringent, he adminjstered it to check colliquative sweating in chronic 
bronchitis and phthisis, to diminish leucorrheal discharge and to allay 
diarrhea. Rau (Dierbach, Neueste Entd. in d. Mat. Med. i. 371, 1837) 
employed it in calculous complaints. 


r 


ADpMINISTRATION.—The dose, according to Dr. Smart, is from ten to 
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fifteen grains, given in the form of solution every ee or six hours. 
Rau gave as much as forty grains at a dose, and I have no doubt that 
very much lar ger doses may be given with safety. 


Fer'ri Sul'phas.— Sulphate of I'ron. 


History.—Sulphate of iron is one of the substances which Pliny 
(Hist. Nat. xxxiv. 32) termed chalcanthum. 'This is evident from the cir- 
cumstance of his statement that the Romans called it atramentum 
_ sutorium, or shoe-maker’s black. It is frequently termed copperas, and 
in consequence has been sometimes confounded with the salts of copper 
(Dr. Cummin, Lond. Med. Gaz. xix. 40): green vitriol (vitriolum viride), 
vitriol of Mars (vitriolum martis), salt 6f Mars (sal martis), vitriolated 
iron (ferrum vitriolatum), are other names by which it has been known. | 

NaturaAL History.—It is found dissolved in some mineral waters 
(sulphated chalybeates, vide p. 145), as those of the Hartfell Spa, Scot- 
land. In the aluminous chalybeate waters it is associated with sulphate 
of alumina; as in the water of Sand Rock, Isle of Wight. ‘The strong 
Moffatt chalybeate, and Vicar’s Brig chalybeate, contain the sulphate of 
the sesquioxide of iron. Sulphate _ of iron is also isi! in the waters 
of several copper mines. 

Sulphate of the protoxide of iron is rarely met native in the crystal- 
lized state. It occurs, however, in Rammelsberg mine, near Goslar; at 
Schwartzenburg, in Saxony; at Hurlet, near Paisley; and in New 
England (Phillips’s Mineralogy, by Allan). 

Dr. Thomson (Mineralogy) has described two native sulphates of the 
sesquioxide of iron, and an aluminous protosulphate. 

Preparation.—Sulphate of the protoxide of iron is prepared by dis- 
solving clean unoxidized iron in diluted sulphuric acid. The propor- 
tions employed in the London Pharmacopeeia are eight ounces of iron 
filings, fourteen ounces of sulphuric acid, and four pints of water. ‘The 
Dublin Pharmacopeeia employs two pints more water. 

In this process an equivalent or 28 parts of iron decompose one equi- 
valent or 9 parts of water, combine with an equivalent or 8 parts of 
oxygen, and set free an equivalent or 1 part of hydrogen, which escapes 
in the gaseous form. The equivalent or 36 parts of protoxide iron, thus 
formed, combines with an equivalent or 40 parts of sulphuric acid, to 
form an equivalent or 76 parts of sulphate of iron. 


REAGENTS. f ’ RESULTS. 
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The cominon green vitriol, or copperas of the shops, is prepared by 
exposing heaps of moistened iron pyrites (bisulphuret of iron) to the air 
for several months. In some places the ore is previously roasted. The 
moistening is effected by rain or by manual labour. The pyrites attracts 
oxygen, wad is converted into a supersulphate of iron, which is dis- 
solved out by lixiviation; and to the solution thus obtained old iron is 
added to saturate the free acid. Itis then concentrated in leaden nena 
and run off into large vessels (lined with lead) to crystallize. 

PROPERTIES. — Sulphate of the protoxide of iron crystallizes in 
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transparent pale bluish green crystals, the primary form of which is the 
oblique rhombic prism. Their sp. gr. is 1:82. They have an acid, styp- 
tic taste, and redden litmus. By exposure to the air oxygen is absorbed, 
and they acquire, first, a yellowish and darker green tint (sulphate of the 
black oxide), then slightly effloresce, and become covered with a yellow 
crust, which subsequently becomes a brownish (sulphate of the sesqui- 
oxide of iron). When heated the crystals undergo the watery fusion, 
give out water, and become white and pulverent: at an intense heat they 
are deprived of their acid. They are soluble in water, but insoluble in 
alcohol. They require two parts of cold, and three-fourths of their 
weight of boiling water, to dissolve them. The solution has a bluish 
green colour, but by exposure to the air it attracts oxygen, becomes 
reddish yellow, and deposits a tetrasulphate of the sesquioxide of iron. 

CHARACTERISTICS.—It is known to be a sulphate by chloride of barium 
(vide p. 265). Binoxide of nitrogen communicates a deep olive colour 
to a solution of this salt (vide p. 160). Ferrocyanide of potassium causes 
a white precipitate, which, by exposure to the air, becomes blue with a 
solution of the sulphate of the protoxide: if any sesquioxide be present, 
a bluish precipitate is obtained. Alkalies throw down the greenish white 
hydrated protoxide of iron (vide p. 533). 

Composition.—The composition of this salt is as follows :— 
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Puriry.—This salt is frequently mixed with sulphate of the sesqui- 
oxide: this may be known by the yellowish green colour of the crystals, 
and by the blue colour produced on the addition of ferrocyanide of 
potassium. 

The common green vitriol, or copperas of the shops, is a mixture of the 
sulphates of the protoxide and sesquioxide of iron. It sometimes con- 
tains copper, which may be recognized by immersing a clean iron spatula 
in a solution of it; the iron becomes incrusted with copper: or it may be 
detected by adding excess of caustic ammonia, and filtering the liquor. 
If copper be present, the liquor will have an azure blue tint. The am- 
moniacal liquid should yield, by evaporation, no fixed residuum. 

PuysioLocicaL Errects. (a.) On vegetables—Sir H. Davy (Agricult. 
Chem. 4th ed. 186) ascribes the sterility of a soil to the presence of sul- 
phate of iron. 

(b.) On animals.—C. G. Gmelin (Vers. u. d. Wirk. &c. 84) found that 
two drachms given to a dog caused vomiting only; that forty grains had 
no effect on a rabbit; and that twenty grains, thrown into the jugular 
vein of a dog, produced no effect. Dr. Smith (quoted by Wibmer and 
by Christison), however, found that two drachms proved fatal to a dog 
when taken into the stomach or applied to a wound. Orfila (Toxicol. 
Gén.) obtained similar results. The effects were local inflammation and 
a specific affection of the stomach and rectum. According to Weinhold 
(quoted by Richter, Ausf. Arznéim. v. 55), the spleen of animals fed with 
it becomes remarkable small and compact. 
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(c.) On man.—This salt acts locally as a powerful astringent, and, 
when employed in a concentrated form, as an ‘irritant. The latter 
effect depends on its chemical action on the organic constituents (albu- 
men, &c.) of the tissues. The remote effects of sulphate of iron are 
analogous to those of other ferruginous compounds, and which have been 
already described. 

Swallowed in small doses it has an astringent operation on the gastro- 
intestinal mucous membrane, and thereby diminishes the quantity of | 
fluids secreted or exhaled; hence its continued use causes constipation. 
It blackens the stools like other compounds of iron. It becomes ab- 
sorbed, and operates on the system as a tonic, stimulant, emmenagogue, 
and astringent. Jn large medicinal doses it readily excites pain, heat, or 
other uneasiness at the pit of the stomach, and not unfrequently nausea 
and vomiting: this is especially the case in irritable conditions of this 
viscus. Jn excessive doses it operates as an irritant poison. <A girl took, 
as an emmenagogue, an ounce of it:in beer, and was seized, in conse- 
quence, with colic pains, constant vomiting and purging for seven hours. 
Mucilaginous and oily drinks soon cured her (Christison, from Rust’s 
Magazin, xxi. 247). , 

UsrEs.—Sulphate of iron is to be preferred to other ferruginous com- 
pounds where there is great relaxation of the solid parts with immoderate 
discharges. Where the long-continued use of ferruginous compounds is 
required, it is less adapted for administration than some other prepara- 
tions of iron, on account of its local action on the alimentary canal. 

It is employed in lump, powder, or solution, as a styptic, to check 


- hemorrhage from numerous small vessels. A solution of it is applied to 


ulcerated surfaces, and to mucous membranes, to diminish profuse dis- 
charges; as in chronic ophthalmia, leucorrhea, and gleet. : 

Internally it is administered in passive hemorrhages, on account of its 
supposed astringent influence over the system generally: also in immo- 
derate secretion and exhalation; as in humid asthma, chronic mucous 
catarrh, old dysenteric affections, colliquative sweating, diabetes, leucor- 
rheea, gleet, &c. In intermittents it has been employed asa tonic. It 
has also been found serviceable against tape-worm. Its other uses are 
the same as the ferruginous compounds generally (vide p. 536). 

ADMINISTRATION.— The dose of it is from one to five grains, in the 
form of pill. If given in solution the water should be recently boiled, to 
expel the atmospheric air dissolved in it; the oxygen of which converts 
this salt into a persulphate. For local purposes, solutions of it are em- 
ployed of various strengths, according to circumstances. In chronic 
ophthalmia we may use one or two grains to an ounce of water: as an 
injection in gleet, from four to ten grains. 


Fer'ri. Car'bonas.—Car'bonate of I’ron. 


History.—This compound must not be confounded with the sesqui- 
oxide of iron, which is frequently termed carbonate of iron. 

NaturaL History.—It occurs native in the crystallized state, consti- 
tuting the mineral called spathose iron. Itis also found in most chaly- 
beate waters (vide p. 145.) | 7 

PREPARATION.—It is prepared by adding a solution of an alkaline car- 
bonate to a solution of a protosalt (as the sulphate) of iron, the atmos- 
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pheric air being carefully excluded. The carbonate of the protoxide of 
iron is precipitated. When we attempt to collect and dry it, decomposi- 
tion takes place ; oxygen of the air is absorbed, carbonic acid escapes, 
and. sesquioxide of iron remains (/erri sesquiorydum, Ph. L. vide p. 538). 
Hence when employed in medicine it must be prepared extempo- 
raneously. 

PrRopERTIES.—Native protocarbonate of iron is yellow: the primary 
form of its crystals is the obtuse rhombohedron. Carbonate of iron pre- 
pared as above directed is a white precipitate, which by exposure to the 
air becomes at first greenish, then brown (sesquioxide). Itis insoluble 
in water, but dissolves in sulphuric or hydrochloric acid with effervescence. 
It also readily dissolves in carbonic acid water: the acidulo-chalybeate 
waters are natural solutions of this kind (vide p 145.) 

CHARACTERISTICS.—It dissolves in diluted sulphuric acid with efferves- 
cence. The solution possesses the before-mentioned properties of the 
ferruginous solutions (vide p. 533). 

ComposITIon.—Carbonate of the protoxide of iron is thus com- 


posed :-— 
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PuystoLtocicaL Errects.—It is one of the most valuable of the ferru- 
ginous compounds, on account of the facility with which it dissolves in 
the fluids of the stomach and becomes absorbed. Its local effects are 
very mild. 

Mistura Ferri Compvosita, Ph. Lond. and Dubl. (Myrrh, 
powdered, 3ij.; carbonate of potash, 3j.; rose-water, f3xvilj.; sulphate 
of iron, powdered, Siiss.; spirit of nutmeg, fsij.; sugar, 34. Rub 
together the myrrh with the spirit of nutmeg and the carbonate of potash, 
and to these, while rubbing, add first the rose-water with the sugar, then 
the sulphate of iron. Put the mixture immediately into a proper glass 
vessel, and stop it)—This is a professed imitation of Dr. Griffith’s 
celebrated antihectic or tonic mixture (Dr. M. Griffith, Odserv. on the 
Cure of Hectic and Slow Fevers, and the Pulm. Consump. 1776): hence 
it is frequently termed Griffith's Mixture (mistura Griffithi). 

In the preparation of it, double decomposition takes place: by the 
mutual reaction of carbonate of potash and sulphate of iron we obtain 
sulphate of potash, which remains in solution, and carbonate of pro- 
toxide of iron, which precipitates. To prevent the latter attracting more 
oxygen, it is to be preserved in a well-stoppered bottle. As more 
carbonate of potash is used than undergoes decomposition, the excess 
combines with the myrrh, and forms a kind of saponaceous compound, 
which assists in suspending the carbonate of iron in the liquid. 

When first made, this mixture has a greenish colour, owing to the 
ferruginous carbonate ; but by exposure to the air it becomes reddish, 
owing to the absorption of oxygen, by which sesquioxide of iron is 
formed, and carbonic acid evolves: hence it should only be prepared 
when required for use. 

It is one of the most useful and efficacious ferruginous preparations, 
and which is supposed to be owing to its being readily soluble, and con- 
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sequently easy of digestion and absorption. Its constitutional effects 
are analogous to those of the ferruginous compounds in general, and 
which have been already described. Its tonic and stimulant operation is 
promoted by the myrrh: the excess of alkaline carbonate must not be 
forgotten in estimating the sources of activity of this medicine. 

It is admissible in most of the cases in which ferruginous remedies are: 
indicated; but it is especially serviceable in anemia, chlorosis, atonic 
amenorrhea, and hysterical affections. It is also employed with benefit 
in the hectic fever of phthisis and chronic mucous catarrhs. It is 
contra-indicated in inflammatory conditions of the gastro-intestinal mem- 
brane. 

The dose of it is one or two fluidounces three or four times a day. Of 
course acids and acidulous salts, as well as all vegetable astringents 
which contain gallic or tannic acid, are incompatible with it. 

Pitut# Ferri Composir#, Ph. Lond. and Dubl. (Myrrh, pow- 
dered, 3ij.; carbonate of soda; sulphate of iron; treacle, aa 3j. Rub 
the myrrh with the carbonate of soda; then, having added the sulphate 
of iron, rub them again; afterwards beat the whole in a vessel previously: 
warmed, until incorporated).—This preparation is analogous in its com- 
position, effects, and uses, to the preceding one. Double decomposition 
takes place between the two salts employed, aad the products are sulphate 
of soda and carbonate of iron. The carbonate of soda is preferred to 
the carbonate of potash, on account of the deliquescence of the latter. 
These pills, like the mixture, should only be made when required for use. 

Twenty grains of this compound contain about one grain of protoxide 
of iron, or 1,5 grs. of protocarbonate. The effects and uses are precisely 
the same as the mistura ferrt composita. The dose is from ten to 
twenty grains. 

CaRBONATED CHALYBEATE WaATERS.— A most agreeable and 
efficacious mode of administering carbonate of the protoxide of iron 
is in the form of the carbonated chalybeate waters, as those of the 
Islington Spa, near London, of Tunbridge Wells, of Oddy’s saline 
chalybeate at Harrowgate, and of the Spa in Belgium. The last-. 
mentioned water contains a considerable excess of carbonic acid (vide 
p- 145). A convenient extemporaneous mode of administering carbonate 
of iron in imitation of these waters, is by intimately mixing equal parts 
(as 10 or 12 grains) of sulphate of iron and sesquicarbonate of soda, and 
dissolving in a tumblerful of carbonic acid water (soda water of the 
shops): the solution is to be taken in a state of effervescence. 


Potas'se Fer'ro-Tar'tras.—Fer'ro-Tar'trate of Pot'ash. 


History.—This preparation was first described by Angelus Sala at 
the commencement of the seventeenth century. Itis sometimes termed 
chalybeated tartar (tartarus chalybeatus seu ferratus), tartarized iron 
(ferrum tartarizatum); ferri tartarum, Ph. Ed.; tartras potasse. et 
ferri, Ph. Dub. ; ferri potassio-tartras, Ph. Lond. 

PREPARATION.—Soubeiran (Nouv. Traité de Pharm. ii. 486) directs it 
to be prepared thus :—Boil together one part of powdered bitartrate of 
potash, six parts of water, and as much moist hydrated sesquioxide of 
iron as the liquid will dissolve. Filter and evaporate to dryness by a 
gentle heat. 
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The London Pharmacopeeia professes to follow Soubeiran’s process, 
but the formula which is given is much more complex; it is as fol- 
lows :—Mix three ounces of sesquioxide of iron with half a pint of 
hydrochloric acid, and digest for two hours ina sand bath. Add to 
these two gallons of water, and set aside for an hour; then pour off the 
supernatant liquid. Four pints and a half, or as much as may be 
sufficient, of solution of potash being added} wash what is precipitated 
frequently with water, and, while moist, boil it with eleven ounces and a 
half of bitartrate of potash, previously mixed with a gallon of water. 
If the liquor should be acid when tried by litmus, drop into it solution of 
sesquicarbonate of ammonia until it is saturated. Lastly, strain the 
liquor, and with a gentle heat let it evaporate, so that the salt may 
remain dry. 

The theory of this process is as follows:—By the reaction of sesqui- 
oxide of iron and hydrochloric acid we obtain water and sesquichloride 
of iron (vide p. 541). On the addition of caustic potash, the sesqui- 
chloride is decomposed, hydrated sesquioxide of iron is precipitated, and 
chloride of potassium is left solution. These changes are illustrated by 
the following diagram :— 

REAGENTS. RESULTS. 
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When the hydrated sesquioxide of iron is boiled with bitartrate of 
potash, one equivalent or 40 parts of sesquioxide combine with one 
equivalent or 66 parts of tartaric acid of the bitartrate of potash, and 
form an equivalent or 106 parts of tartrate of sesquioxide of iron, which 
combine with an equivalent or 114 parts of tartrate of potash, to form 
one equivalent or 220 parts of ferrotartrate of potash. 


REAGENTS. : RESULTS. 
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The processes of the Dublin and Edinburgh Colleges are much 
inferior to the above, and need not be minutely described. A. mixture 
of iron, bitartrate of potash, and water, is exposed to the air, by which 
the iron is converted into sesquioxide, and combines with the bitartrate. 

PROPERTIES.—It is an olive-brown inodorous powder, with a styptic 
inky taste. It reacts on vegetable colours, mildly alkaline. It is slightly 
deliquescent, probably from the tartrate of potash which it contains. It 
dissolves in about four times its weight of water, and slightly in alcohol. 

CHARACTERISTICS.— Ferrocyanide of potassium does not occasion any 
blue colour with it, unless a few drops of acid be added. Potash, soda, and 
their carbonates, do not decompose it at ordinary temperatures, nor does 
ammonia or its carbonate even by the aid of heat. Tincture of nutgalls 
causes a dark-coloured precipitate. Sulphuric, nitric, or hydrochloric 
acid, throws down the sesquioxide of iron from a solution of this salt ; 
an excess of acid redissolves it: the solution has then a very astringent 
taste. ‘Tartaric acid causes the formation of crystals of tartar. Heated 
in a covered crucible, ferrotartrate of potash yields charcoal, carbonate 
of potash, and protoxide of iron. 
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Composition.—The following table exhibits the composition of this 
salt, according to Soubeiran (op. cit.) and Phillips (Transl. of Pharma- 
copeia). ; : 


Phillips. Soubeiran. 
si Tl —~ 
Tartrate of Sesquioxide of Iron 1. . 106. . 48°18 . . Sesquitartrate of Sesquioxide 45 
Tartrate of Potash ...... Ti .ee1l4 aise 5 e82ar. Dartrate of Potash ene 55 
Oe a 
Ferro-tartrate of Potash ...1..220..10000.. jp hihi SERRE SEE LES 100 


Soubeiran says it contains 18 per cent. of sesquioxide of iron ; whereas, 
according to Mr. Phillips, the quantity is 18°18 percent. 

The ferro-tartrate of potash is to be regarded as a double salt, in which 
tartrate of iron is the acid or electro-negative ingredient, and tartrate of 
potash the basic or electro-positive ‘constituent. On this view, we com- 
prehend why ferrocyanide of potassium ‘and the alkalies refuse to act on 
it in the way they do on the ordinary ferruginous salts, until an acid be 
added. Geiger (Handb. d. Pharm.) regards it as a combination of 
tartrate of iron and ferrate of potash. 

Puriry. — In commerce we frequently meet with an imperfectly 
prepared compound, in which none or only part of the sesquioxide of 
iron is in chemical combination with bitartrate of potash. In this state 
it is only partially soluble in water, and the solution strikes a blue colour 
with the ferrocyanide of potassium, and throws down a reddish-brown 
precipitate with solution of potash. 

PuysiotocicaL Errects.—In its effects on the system it agrees, for 
the most part, with other ferruginous compounds. Its taste, however, is 
- comparatively slight, its astringency is much less than the sulphate or 

sesquichloride, and consequently its constipating effects are not so 
obvious, and its stimulant influence over the vascular system is said to 
be somewhat milder. These peculiarities in its operation are supposed 
to depend on the tartaric acid and potash with which it is in com- 
bination. 
 Usxs.—It is not frequently employed, yet it is a very eligible prepara~ 
tion of iron, and may be employed wherever the ferruginous tonics are 
indicated. 

ADMINISTRATION. —The dose of it is from ten grains to half a drachm, 
in the form of solution or bolus, combined with some aromatic. 


Ammo'nie Fer'ro-tar' tras.—Fer'ro-tar'trate of Ammo'nia. 


This salt, commonly termed tartrate of iron and ammonia, or 
ammonio-tartrate of iron, is occasionally employed in medicine. It was 
first noticed by Mr. Aikin (Lond. Med. Gaz. viii. 438). 

It may be prepared by adding caustic ammonia to a solution of tartrate 
of iron (prepared by digesting together, for two or three days, one part 
of tartaric acid, dissolved in hot water, with two or three parts of iron 
filings). The green solution thus obtained is to be evaporated to dryness 
by a gentle heat (Aikin, op. cit.) 

It is in the form of shining brittle fragments of a deep red colour, not 
very unlike pieces of very deep-coloured shell-lac. It is very soluble in 
water. Its taste is strongly saccharine. 

Its general effects are analogous to those of the other ferruginous 
compounds, except that it has very little of any astringency. Its advan 
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tages over other chalybeates are its ready solubility in water, its palatable 
taste, and the facility with which it may be mixed with various saline 
substances, without undergoing decomposition. It contains more oxide 
of iron than the same quantity of sulphate. ‘The dose for an adult is 
five or six grains in powder, pill, or solution. It may be exhibited in 
porter without being detected by the taste. It may be added to the 
compound decoction of aloes without suffering decomposition. 


Fer'ri Ace'tas.— Acetate of I'ron. 


History.—A solution of iron in acetic acid has long been known and 
used in the arts. It constitutes the aon liquor of the. dyer. 

Preparation. — In the Dublin. Pharnracopeia acetate of iron is 
directed to be prepared by digesting, for three days, one part of carbonate 
of iron (sesquioxide) in six parts of acetic. acid, and then filtering. 

PrRoPERTIES.—It is a deep-red liquid, having an acid chalybeate taste. 
It reddens litmus. Hees ae 

CHARACTERISTICS.— When heated, it yield acetic acid. Ferrocyanide 
of potassium strikes a blue colour with it; infusion of galls a purplish 
black. 

ComposiITion.—It consists of the acetate of the protoxide and acetate 
of the sesquioxide of iron. 

The PuystoLtocicaL Errects and Users are the same as other ferru- 
ginous compounds. The Dose is from ten to twenty-five drops, in 
water. 

Ferri Acetatis Tincrura, Ph. Dubl. (Acetate of potash, two 
parts ; sulphate of iron, one part ; rectified spirit, 26 parts. Rub together 
the acetate and sulphate, then dry, and add the spirit. Digest for seven 
days, then filter.}—In this process sulphate of potash and acetate of iron 
are formed: the latter, as well as the excess of the acetate of potash, 
dissolves in the spirit. It is a claret-coloured tincture. It possesses the 
usual properties of a ferruginous compound. It is said to be an agreeable 
chalybeate, and was introduced into the Dublin Pharmacopeia by Dr. 
Perceval. The dose is from half a drachm to a drachm. 

TinctuRs AcETATIS FERRI Cum ALconor, Ph. Dubl. (Sulphate 
of iron; acetate of potash, aa sj.; alcohol, 3xxxij. Triturate together 
the sulphate and acetate, then dry, and when cold add the alcohol. 
Digest for twenty-four hours.)—The dose is twenty drops to a drachm. 


ORDER 27.—BINOXIDE OF MANGANESE. 
Mangane'sit Binox'ydum.—Binox'ide of Man'ganese. 


History.—Native binoxide of manganese has been long known and 
used in the manufacture of glass (magnesia vitriariorum); but until 
Kaim, in 1770, succeeded in extracting a peculiar metal from it, it was 
usually regarded as an ore of iron. It is commonly termed native black 
or peroxide of manganese, or for brevity manganese. 

Natura. History.—The oxide of manganese used in chemistry and 
pharmacy is the native anhydrous bimoxide, called by mineralogists 
pyrolusite. It is found in great abundance in Cornwall, Devonshire, 
Somersetshire, and Aberdeenshire, from whence most of what is met with 
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in commerce in this country is obtained. The principal mines of it 
are in the neighbourhood of Launceston, Lifton, and Exeter. The 
Upton Pyne mine, once celebrated for its oxide of manganese, has yielded 
scarcely any for several years past, if, indeed, it be not completely worked 
out. Pyrolusite is also found in Saxony, Hungary, France, and other 
countries of Europe. 

PREPARATION.—Native binoxide of manganese after being raised from 
the mine is broken into small pieces, about the size of peas, and then 
washed to separate the earthy impurities. It is afterwards ground in 
mills to an impalpable powder. 

PROPERTIES.—This mineral occurs massive, columnar, crystallized, 
and pulverent: the primary form of the crystals is the nght rhombic 
prism. The massive variety has sometimes a metallic lustre, but is 
generally dull and earthy: its colour is iron black or brownish: it. soils 
the fingers in handling it: its sp. gr. varies from 4°6 to 4°9: it is tasteless, 
odourless, and insoluble in water: it yields a black powder. 

CHARACTERISTICS.—When heated it yields oxygen gas. Mixed with 
common salt and sulphuric acid it gives out chlorine. Heated with sul- 
phuric acid it evolves oxygen, and forms a sulphate of the protoxide of 
manganese. Itis infusible before the blow-pipe ; dissolves in fused borax 
with effervescence, and colours the globule of an amethystine colour. Ifit 
be digested in hydrochloric acid until chlorine cease to be evolved, and the 
solution slightly supersaturated with ammonia, we get rid of the sesqui- 
oxide of iron: the filtered liquid throws down a white precipitate with 
ferrocyanide of potassium. 

Compostrion.—Pure binoxide of manganese has the following com! 
position :-— | 

Eq. Eg.Wt. Per Cent. Forchhammer Berzelius & Arfvedson. 
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The native binoxide is, however, never pure: it usually contains oxide 
of iron, carbonate of lime, sulphate of baryta, and argillaceous matter. 
Its purity is judged of by the quantity of oxygen or of chlorine which 
it is capable of yielding. The brown varieties are inferior to the black 
ones. 

PuystoLogicaL Errects.—The effects of this substance are imperfectly 
known. Kapp (Hufeland’s Journ. Bd. xix. St. 1, 8. 176) first employed 
it internally. He regards it as a permanent stimulant, and says it pro- 
motes the appetite and digestion. Vogt (Pharmakodynamik) places it 
among the tonics, and considers it to be intermediate between iron and 
lead, but his views are altogether theoretical, as he does not seem to have 
employedit. Dr. Coupar (Brit. Ann. of Med. Jan. 13, 1837, p. 41) has 
described several cases of disease which took place among the men 
engaged in grinding it at the chemical works of Messrs. Tennant and Co. 
in Glasgow : from these it appears, when slowly introduced into the sys- 
tem, to produce paralysis of the motor nerves. The disease commences 
with symptoms of paraplegia. It differs from lead in not causing colica 
pictonum or constipation, and from mercury in first affecting the lower 
extremities, and in not exciting tremors of the affected part. C. G. 
Gmelin (Versuche ti. d. Wirkungen, &c.) tried the effect of the sul- 
phate of the protoxide of manganese on animals, and found that it 
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caused vomiting, paralysis, without convulsions, and inflammation of the 
stomach, small intestines, liver, spleen, and heart. Gmelin observes, as 
remarkable, “the extraordinary secretion of bile produced by it, and 
which was so considerable that nearly all the intestines were coloured 
yellow by it, and the large intestines had a wax yellow colour communi- 
cated to them,” (op. cit. 90.) It deserves notice, in connexion with this 
effect, that the sel désopilant of Rouviére, used as. a quack remedy to 
evacuate bile, contains chloride of manganese (Journ. de Chim. Méd. 
v. 534.) ; | 

Dr. Thomson has seen an ounce of the sulphate swallowed without 
any effect, except the free action of the bowels, (Coupar, op. cit.) Hune- 
feld (Horn’s Archiv f. Med. Erf. 1830, quoted by Wibmer, Wirk. d. Arzn.) 
gave to a rabbit nearly two drachms of manganesic acid, in three days, in 
doses of ten or fifteen grains. The only obvious effect was increased 
secretion of urine. The animal being killed, the peritoneum and external 
coat of the colon was found of a greenish colour [protoxide of manganese 
is green], the muscles were readily lacerated and pale, the liver was 
inflamed, the bile increased. Wibmer (op. cit.) gave six grains daily of 
the carbonate of the protoxide of manganese to a rabbit during many 
weeks. No disturbance of function was observed. The animal was 
killed, but neither in the blood nor the muscles could the least trace of 
manganese be detected. 

Usrs.—It is rarely employed in medicine. Kapp (op. cit.) admi- 
nistered it, as well as the salts of manganese, internally as well as exter- 
nally in the various forms of syphilis. In herpes, scabies, and the scor- 
butic diathesis, he used it with benefit. Brera (Harless, Neues Journ. d. 
Ausl. Med. Lit. Bad. viii. St. 2, S. 57) used it in chlorosis, scorbutus, 


_hypochondriasis, hysteria, &c. Otto (Frorieps Notizen, Bd. xii. No. 22, 


S. 347) administered it in cachectic complaints with favourable results. 
Odier (Handb. d. pr. Arzneiwiss. quoted by Richter) employed it in 
cardialgia. It has been applied as an absorbent in the treatment of 
old ulcers, as a depilatory, and as a remedy for skin diseases, especially 
itch and porrigo (Rayer, Treat. on Skin Diseases, by Willis, p. 58.) 

ADMINISTRATION.—Internally it has been given in the form of pills, 
in doses varying from three grains to a scruple, three or four times in the 
day. As a local agent it has been used in the form of gargle, composed 
of two or three drachms of the oxide diffused through five or six ounces 
of barley water. An ointment, consisting of one or two drachms of oxide 
to an ounce of lard, has also been used. 

In chemistry and pharmacy it is employed in the manufacture of 
oxygen, chlorine, and iodine. In the arts it is used by the bleacher 
for the production of chlorine; by the glass-maker to destroy the brown 
colour communicated to glass by iron; and to give an amethystine tint 
to plate glass ; and by the potter for colouring earthenware. 


END OF PART IT. 


WILSON AND SON, PRINTERS, 57, SKINNER STREET, LONDON. 
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